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KEYS TO THE MORE IMPORTANT 
DISORDERS OF TREE FRUITS 

IN MICHIGAN 
The Apple 

Symptoms J'u ss ib lc Cau se See page 
1. The entire plant 

1. Noticeab ly weak growth of entire top, but 
leaves not obviously diseased. 

2. Noticeably weak growth of individual 
but leaves not obviously diseased. 

limbs, 

a. 
b. 
c. 
d. 
e. 
f. 
g. 

a. 
b. 

II. Crown, trunk, crotch, limbs, shoots and twigs 
1. Dieback of shoot or spur growth, dead leaves 

persisting a long time. 
2. Dieback of vigorous growth in winter. 
3. Dieback of spurs and weak limbs, leaves not 

persisting. 

4. Dieback of shoots, dead shoots with attached 

a. 
a . 

a. 
b. 
c. 
d. 
e. 
f. 
g. 

leaves falling to ground. a. 
5. 

6. 

7. 

8. 

9. 

Holes or perforations in bark of trunk and 
large limbs, with frass . 
Holes or perforations in bark of trunk and 
large limbs, without frass. 
Rough or saw-tooth punctures in bark of 
twigs. 

a. 

a. 

a. 
b. 

Cankers on crown, trunk, crotches and limbs.a. 
b. 

Splitting of bark and sometimes wood. 

c. 
d. 
e. 
f. 
g. 
a. 
b. 
e. 

N itrogen deficiency .. ... 
Moisture deficiency ... , . 
High water table .. ... . . 
Hardpan ............. 
Root killing ..00 ••••••• 

Crown injuries ....... 
Blackheart . ... . . '0'· ·· 

Crown injuries • •• 0 •••• 

Root ki lling .. .... 0.· · . 

Fire blight • ••• 0 •••• ••• 

\ iVinter killing ... ... ... 

N itrogen deficiency . ... 
Moisture deficiency ..... 
High water table ..... . . 
Hardpan ..... . .... ... 
Root killing . . ... ... . . 
Crown injuries ... ..... 
Blackheart . .... .. . . .. 

Twig girdlers and prun-
ers . ...... . . .. . .. .. . 

Borers .... ..... '" ... . 

Birds . . .............. . 

Tree crickets, etc. . . . . . 
Hail .... .... .. . .. ... . 
Fire blight .. . . . ...... . 
Black rot . . ... .... . . . . 
Superficial bark canker. 
Normal bark cleavage .. 
Limb rub . . .... . ..... . 
Winter injury . ....... . 
Sun scald .... . ... .... . . 
Winter injury ....... . . 
Growth cracks .. . .... . 
Overloading ... ...... . 

14 
14 
16 
16 
20 
16 
18 

16 
20 

39 
23 

14 
14 
16 
16 
20 
16 
18 

28 
24 

27 

28 
26 
26 
26 
33 
36 
33 
32 
34 
35 
36 
36 
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It I. 

MICHIGAN SP ECI i\L BULLETIN NO. 164 

Symptoms Possible Ca use Sec page 
10. Cottony-appearing patches 111 crevices of 

bark, etc. a. Woolly aphis ........ . 29 
28 
35 
30 
27 
24 

11. Speckled or thinly encrusted barlc a . Scale ........... . .... . 
12. Girdling, usua lly at crown or crotch. a. vVinter injury ....... . 

b. Fire blight ....... . .. . 
c. Rodents ... .. .. . ..... . 
d. Borers ... . . ......... . 

Leaves 
1. Leaves somewhat dwarfed but not curled, yel­

lowish g reen rather than the normal green. 

2. Leaves of norma l size but with a bronze yel­
low cast. 

3. Lower or basal le a ves on sp urs dwarfed and 
somewhat cur led . 

a. 
b. 
c. 
d. 
e. 
f. 
o· o· 

a. 

a. 
b. 

4. O ll ter edges of lea ves burned, center green. a. 

b. 
c. 

5. Leaves spotted, somet imes turning ye llow and 
falling prematurely. a. 

b. 
6. Leaves eaten, mined or ske letonized. a. 
7. Leaves rolled and eaten from inside of roll. a. 
8. Top limbs stripped of leaves, buds and flowers 

early in season. a. 
9. Leaves of spurs or shoots dying but not fall-

ing off for a long time. a. 
10. Leaves curled, color remaining green as 

normal. a. 

J'\ itrogel1 deficiency. '" . 
Moisture deficiency ... , . 
H igh water table ...... . 
Hardpan ... .......... . 
Root killing .... . 
Crown inj uries .... . . 
B lackheart . ... . 

Leaf hoppers 

1,'rost ....... . ........ . 
Spray bl1rn 

38 
38 
16 
16 
20 
16 
18 

43 

38 
39 

Excess of C()I1l 111 erc:al 
ferti lizer. . . . . . ... . .. 39 

Frost injury . . . 39 
Spray burn .... ... 39 

Leaf spot .... . . '" 45 
Spray injury . . . . . . 46 
Caterpi llars 40 
Leaf ro ller .... . .. 40 

Cl imbing cutworms.... 40 

Fi re blight ........... 39 

Aphids "............. 41 
IV. Blossoms 

1. Blossoms blighting. a . Fire blight .... .... 48 
2. Fruit not sett ing properly. a . Scab . .. ....... . .. 48 

b. Poor pollination . . ... .. 48 
c. Nitrogen deficiency .... 48 
d. Disturbed moisture rela-

tions ......... .... .. 49 
V. F ruit 

1. Fruit wormy. a. Codling moth . ........ 49 
b. Maggot eo •• • ••••••••• 49 

2. Fruit with surface blemishes. a. "Stings" . ............. 51 
b. Codling 1110th ......... 49 
c. Scab ••• •••• 0 •• • • 53 
d. Scald . . . '" ........... 56 
e. Jonathan spot . .. "- 58 
f. Russeting 60 
g. Frost rings . ...... 60 
h. Limb rub ..... 61 
1. Fruit worms .. 49 
j. Wartiness ..... .. .. . . . 61 
k. Scale ................. 58 
1. Sooty blotch .. ..... ... 54 

1. 

II. 

DIAG~ 

Symptoms 
3. Fruit with injured but I 

4. Fruit cracked or def 
dwarfed. 

5. Fruit decaying. 

The entire plant 
1. Noticeably weak growt: 

leaves not obviously dise; 

2. Not iceab ly weak growtb 
but leaves not obviously 

Crown, trunk, crotch, limbs, 
1. Dieback of shoots or spu 

pers isting for a long tim 
2. Dieback of spurs and w 

persisting. 

3. Holes or perforations it 
main limbs . 

4. Rough or saw-tooth p1 
twigs . 

5. Cankers on crown, trun~ 

6. Splitting of bark and so 

7. Speckled or thinly encru 
8. Gird ling, usually at cro\~ 
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Symptoms 
3. Fruit with injured but not decaying flesh. 

4. Fruit cracked or deformed and perhaps 
dwarfed. 

5. Fruit decaying. 

The Pear 
The entire plant 
1. Noticeably weak growth of entire top, but 

leaves not obviously di seased. 

2. Noticeably weak growth of individual limbs, 
but leaves not obviously diseased. 

Possible Cause See page 
a. "Stings" ......... .. ... 51 
b. Baldwin spot .......... 57 
c. H a il peck ............ . 59 
d. Watercore .......... .. 61 

a. Fruit worms ...... . .. . 
b. "Stings" ............. . 
c. Scab .... ...... ...... . 
d. Aphids ... ..... ...... . 
e. Russeting by spray .... . 
f. Cracking ............. . 
a. Rot ... . ............. . 

a. Nitrogen deficiency ... . 
b. Moisture deficiency .... . 
c. High water table ..... . 
d. Hardpan . . ........ .. . 
e. Root ki lling .... ...... . 
f. Crown inj uries ........ . 
g . Blackheart ........... . 

a. Crown injuries . . ... , .. . 
b. R oot killing .......... . 

49 
51 
53 
60 
60 
59 
54 

14 
14 
16 
16 
20 
16 
18 

16 
20 

II. Crown, trunk, crotch, limbs, shoots and twigs. 
1. Dieback of shoots or spur growth, dead leaves 

persisting for a long time. a. Fire blight .. .... . . . .. 39 
2. Dieback of spurs and weak limbs, leaves not 

3. 

4. 

5. 

6. 

7. 
8. 

pers ist ing. 

Holes or perforations 111 bark of trunk and 
main limbs. 
Rough or saw-tooth punctures 111 bark of 
twigs . 

Cankers on crown, trunk, crotches and limbs. 

Splitting of bark and sometimes wood. 

Speckled or thinly encrusted bark. 
Girdling, usually at crown or crotch. 

a. Nitrogen deficiency. ... . 14 
b. Moisture deficiency .. . . , 14 
c. High water table.... . . 16 
d. H ardpan............. 16 
e. Root killing........... 20 
f. Crown injuries. . . ... . . . 16 
g. Blackheart ........... 18 

a. Birds ................ . 

a. Tree crickets, etc. . . .. . 
b. Hail ................ . 
a. Fire blight .......... . 
b. Superficial bark canker. 
c. Limb rub ............ . 
d. Normal bark cleavage .. 
e. Winter injury ....... . 
f. Sunscald ...... . , .... . . 
a. Winter injury ........ . 
b. Growth cracks .. . ..... . 
c. Overloading . ......... . 
a. Scale ........ . ....... . 
a. Winter injury ... , .... . 
b. Fire blight ..... .. .... . 
c. Rodents ..... ..... ... . 

27 

28 
26 
26 
33 
33 
36 
32 
34 
35 
36 
36 
28 
35 
30 
27 
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III. 

MICHI GAN S PECIAL BULLETIN NO. 164 

Symptoms 
Leaves 

Possible Cause See page 

1. Leaves somewhat dwarfed but not curled, yel­
lowish green rather than normal dark green. a . 

b. 
Nitrogen deficiency .. . . 
Moisture deficiency .. . . 

2. Leaves of normal size, but with a grayish cast. 
3. 

4. 

Leaves spotted or perforated, sometimes turn­
ing yellow and fa lling prematurely. 

Outer edges of leaves burned, center green . 

5. Leaves eaten. 
6. Top limbs stripped of leaves, buds and 

flowers early in season. 
7. 

8. 

9. 
10. 

Lea ves becoming sticky with honeydew which 
in time become sooty. 
Leaves wilting and dying when on ly partly 
expanded. 
Leaves showing blisters. 
Leaves of shoots or spurs dying but not fa ll­
ing off. 

11. Leaves turning red or purple in late summer 
or fall. 

c. 
d. 
e. 
f. 
g . 
a. 

a. 
b. 
c. 
a. 

b. 
c. 
a. 

a. 

a. 

a. 

I-ligh water table ...... . 
Hardpan . . . . . .. .. . . . . 
Root ki ll ing . . ....... . . 
Crown injuries .. . . ... . 
Blackheart ..... . . .. . . 
Leaf hoppers . .. ...... . 

Leaf spot. .. ..... .... . 
Scab . .. . . ... . .. ..... . 
Spray burn .... . . . .... . 
Excess of commercia l 

fe rti lizer ... . . . .... . 
Frost injury . .. . . .. . . . . 
Spray burn .. .... .. . . . . 
Caterpillars . .. . ... . .. . 

Climbing cutworms .. .. 

P syll ids . . . ....... . .. . 

Thrips . .. . ....... . . . . 
a. Blister mite . ... . . . .. . 

a. Fire blight. .. .. .... . .. 

a. Nitrogen deficiency ... . 
b. Moisture defic iency . .. , . 
c. High water table .. .. . . 
d. Hardpan ............ . 
e. Root killing ... . ..... . . 
f. Crown inj uries .. .. . . . . 
g. B lackheart .. . . . .. . . . . . 

38 
38 
16 
16 
20 
16 
18 
43 

45 
45 
39 

39 
39 
39 
40 

40 

41 

42 
42 

39 

38 
38 
16 
16 
20 
16 
]8 

TV. Blossoms 
1. Blossoms blighting and poor setting of fruit. 
2. Fruit not sett ing properly. 

V. Fruit 
1. Fruit wormy. 
2. Fruit with surface blemishes. 

3. Fruit sticky and sooty. 
4. Fruit with injured, but not decaying flesh. 

a. Fire blight . .. .... . ... 48 
a . Scab . .. ... ..... ... . .. 48 
b. P oor pollination. . . .... 48 
c. Thrips ...... .. ... . .... 42 
d. Nitrogen deficiency. ... 48 
e. Disturbed moisture re la-

tions . . . . .. .. . . ..... 49 

a. Codling m6th . . ... . .... 49 
a . "Stings" .. ....... . . . . . 51 
b. Cod ling moth. ......... 49 
c. Scab. ... . . . . . ... .. ... 53 
d. Scald . . ... . . . . . . . .. . . 56 
e. Frost r ings . . . . . . . . . . .. 60 
f. Russeting ... . ........ 60 
g. Limb rub .... .... ... .. . 61 
h. Fruit worms .. .... .. .. 49 
i. Scale .. . ..... ... ... . .. . 58 
a . Psyllids .. . .......... . 41 
a. "Stings" .......... . ... 51 
b. Hail peck ..... . ....... 59 

I. 

II. 

DIAG1\ 

Symptoms 
5. Fruit cracked or deform 

6. Fruit decaying. 

T he entire plant 

1. Noticeably weak growtl 
lea ves not obviously di se 

2. Not iceably weak growth 
but leaves 110t obviously 

Crown, t runk, crotches, lin 

1. Stunting of entire to 
dwarfed and paler than 

2. Dieback of 1110st vigorou 

3. Dieback of least vigorou 

4. Holes or perforations 11 

5. R ough or saw-tooth pL 
tw igs. 

6. Cankers on crown, trunk 

7. Gumming. 

8. Splitting of bark and so 

9. Speckled or thinly encru 

10. Girdling, usually at cro\~ 

11. Rough excrescences, espe 
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Symptoms Possible Cause See page 
5. Fruit cracked or deformed. a. "Stings" .............. 51 

b. Scab.. . .. ........ .... 53 
c. Russeting by spray.. . .. 60 
d. Fruit worms ......... . , 49 

6. Fruit decaying. a. Rot .... . ........ ... .. 54 

The Peach 

I. T he entire plant 

II. 

1. 

2. 

Noticeably weak growth of entire top, but 
leaves not obvious ly diseased . 

Noticeably weak growth of individual limbs, 
but leaves 110t obviously diseased. 

Crown, trunk, crotches, limbs, shoots and twigs. 

1. Stunting of entire top, leaves obviously 
dwarfed and paler than normal. 

2. Dieback of 1110St vigorous shoot growth. 

3. Dieback of least vigorous growth. 

a. Nitrogen deficiency.... 14 
b. Moisture deficiency . . . .. 14 
c. High water table ..... . 16 
d. Hardpan . .. .... . ..... 16 
e. Root killing........... 20 
f. Blackheart...... .... . . 18 
g. Crown in jur ies........ 16 
h. YeHows and "little 

peach" .............. 19 
I . Black peach root-aph is . . 22 

a. Crown and crotch in-
juries .... . ......... 16 

b. Root ki ll ing ......... .. 20 

a. Yel1ows ...... . . ... . . . 
b. Little peach .......... . 

a. 'Winter injury ........ . 

a . Nitrogen deficiency ... . 
b. Moisture deficiency .. . . 
c. High water table ...... , 
d. Hardpan ............ . 
e. Root k ill ing ... . ...... . 
f. Crown inj uries . ... . . . . 
g. Blackheart ........... . 

19 
19 

23 

14 
14 
16 
16 
20 
16 
18 

4. Holes or perforations in bark, with frass. a. Borers .... ...... . .... 24 

5. Rough or saw- tooth punctures in bark of 
twigs. a. Tree crickets .......... 28 

b. Hail . .. .. ............ 26 

6. Cankers on crown, trunk, crotches and limbs. a. Winter injury ......... 32 
b. Sunscald . ............. 34 
c. Limb rub .............. 33 
d. Gummosis • •• 0 ••• 0 •••• 37 

7. Gumming. a. Gummosis . ........... 37 
b. Borers . ........... ... 24 

8. Splitting of bark and sometimes wood. a. Winter injury ....... . . 35 
b. Growth cracks ......... 36 
c. Overloading • •••••• 0 •• 36 

9. Speckled or thin ly encrusted baric a. Scale . ......... . ..... 28 

10. Girdling, usually at crown or crotch . a. Borers . .............. 24 
b. Winter injury ......... 35 
c. Rodents . ............. 27 

11. Rough excrescences, especially at crotch. a. Normal irregular 
growth cracks ....... 34 
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III. 
Symptoms 

Leaves 
1. L eaves somewhat dwarfed but not curled, yel­

lowish green rather than the normal dark 
green. 

2. Leaves somewhat dwarfed, sometimes slig ht ly 
rolled, ye llowish green. 

3. Lea ves of normal s ize, but with a grayish cast. 
4. Outer edges of leaves burned, center green. 

5. Leaves spotted or perforated, turning ye llow 
and fa lling prematurely. 

6. Leaves much thickened, velvety, curled. 
7. Leaves eaten. 
8. Top limbs str ipped of leaves, buds and flowers 

ear ly in season. 

IV. Blossoms 
1. Blossoms blighting. 
2. Poor setting of fruit. 

V . Fruit 

I. 

1. 
2. 
3. 
4. 

5. 

6. 
7. 

Fruit dwarfed and maturing prematurely. 
Fruit dwarfed and maturing late. 
"Buttons" developing instead of normal fruits . 
Fruit wormy. 

Fruit with surface blemishes. 

Fruit showing small punctures as it softens. 
Fruit decaying. 

The Plum 
The entire plant 
1. Noticeably weak growth of entire top, but 

leaves not obviously diseased. 

2. Noticeably weak growth in individual limbs, 
leaves not obviously diseased. 

Possible Cause See page 

a. Nitrogen deficiency ... . 
b. Moisture deficiency . . .. . 
c. High water table ... .. . 
d. Hardpan ..... . . .. . .. . 
e. R oot killing . . ... ... .. . 
f. Black peach aphi s . . . .. . 
g . Crown inj uri es . . ... . . . 

38 
38 
16 
16 
20 
22 
16 

a. Yellows ............ . . 19 
a . L eaf hoppers. . . . . . ... .. 43 
a. Excess of co mmerc ia l 

ferti lizer . . .. ...... . 39 

a. Shot hole . . ..... .. , . . .. 45 
b. Spray burn.... . . . ... . . 46 
a. P each leaf curl . . . . . .. . 47 
a. Cate rpi llars . . . .. . ... . . 40 

a. Climbing cutworms... . 40 

a. Brown rot.. . . . ... . . . .. 48 
a . Nitrogen deficiency. .. . . 48 
b. Disturbed moisture rela-

tions .... . ..... .. . .. . 49 
c. Poor pollination . .. .. , . . 48 

a. yellows ... . . .. . . .... . 
a. Litt le peach . . . . . .. . .. . 
a. Improper poll inat ion .. . 
a. Curculio . . . . . . .. . . . .. . 
b. Coelling moth .. . .. . . . . 
a . Scab ..... .. ....... . . . 
b. "S tings" .. . .. .. . . .... . 
c. Fru it spot. . . ... . .. ... . 
d . B lack spot. . . ... . . . . . . 
e. B light ..... .... . .. . . . . 
a. Alabama moth . . . . . ... . 
a. B rown rot . . . ... . .... . . 
b. Alabama .. ... ..... . . . . 

a. Nitrogen deficiency .. . , . 
b. Moisture deficiency . . . . 
c. High water table ... . . . 
d. Hardpan .... . . . . . .... . 
e. R oot ki lling . ... . . .. . . . 
f. Crown inj uries .. . ... . . . 
g . Blackheart . . .. . .. . .. . 

a. Crown inj uries ....... . . 
b. Root killing .......... . 

19 
19 
63 
50 
49 
53 
51 
58 
58 
58 
50 
54 
50 

14 
14 
16 
16 
20 
16 
18 

16 
20 

II. 

III. 

IV. 

DIAGN 

Symptoms 

Crown, t runk, crotch, limbs, ! 

1. Dieback of spurs and w~ 
persisting. 

2. Dieback of most vigorow 

3. Rough or saw-tooth pu 
twigs . 

4. Cankers on crown, trunk, 

5. Rough excrescences, espe 

6. Black warty growths ( 
limbs. 

7. Splitting of bark and som 

8. Speckled or thinly encru: 

9. Girdling, usually at crOWl 

Leaves 

1. Leaves somewhat dwarf, 
yellowish green rather tha 

2. Leaves of normal size a 
grayish cast. 

3. Leaves spotted or perfora 
and fa lling prematurely. 

4. Leaves eaten. 

5. Leaves curled and dwarf! 
yellow. 

6. T op limbs stripped of lea 
ers early in season. 

7. Outer edges of leaves bUrl 

Blossoms 
1. Blossoms blighting. 
2. Poor setting of fruit. 
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Symptoms Possible Cause See page 
Crown, trunk, crotch, limbs, shoots and twigs. 
1. Dieback of spurs and weak limbs, leaves not 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

persisting. a. Nitrogen deficiency . .. . 14 
14 
16 
16 
20 
18 
16 
45 

b. Moisture deficiency .... . 
c. High water table ... , .. . 
d. Hardpan ............. . 
e. Root killing .... ..... .. . 
f. B lackheart ........... . 
g. Crown injuries ....... . 
h. Leaf spot ..... , ....... . 

Dieback of most vigorous growth. a. 
Rough or saw-tooth punctures in bark of 
twigs. a. 

b. 
Cankers on crown, trunk, crotches and limbs. a. 

b. 
c. 
d. 
e. 

Rough excrescences, especially at crotches. a. 

Black warty growths or excrescences on 
limbs. a. 
Splitting of bark and sometimes wood. a. 

b. 
c. 

Speckled or thinly encrusted bark. a. 
Girdling, usually at crown or crotch. a. 

b. 

Winter injury......... 23 

Tree crickets. . . . . . . . .. 28 
Hail .................. 26 
Winter injury......... 32 
Sunscald .............. 34 
Superficial bark canker. 33 
Normal bark cleavage.. 36 
Limb rub.... .......... 33 
Normal irregular growth 

cracks. . . . . . . . . . . . .. 34 

Black knot... ......... 33 
Winter injury......... 35 
Growth cracks. . . . . . . .. 36 
Overloading .......... 36 
Scale........... . .. ... 28 
Winter injury .. .... ... 35 
Rodents.. .... . . . . .. .. 27 

III. Leaves 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Leaves somewhat dwarfed but not curled, 
yelIowish green rather than the normal green. a. 

b. 
c. 
d. 
e. 
f. 

Leaves of normal size and shape, but with 
grayish cast. a . 

Leaves spotted or perforated, turning yellow 
and falIing prematurely. a. 

b. 

Leaves eaten. a. 

Leaves curled and dwarfed, but not turning 
yellow. a. 

Top limbs stripped of leaves, buds and flow-
ers ear ly in season. a. 

Outer edges of Jca ves burned, center green. a. 

Nitrogen deficiency ... , . 
Moisture deficiency .... . 
High water table .. . .. . 
Hardpan ............. . 
Root ki ll ing .......... . 
Crown injuries .. ... , .. . 

Leaf hoppers ......... . 

Shot hole ... .... ... .. . 
Spray burn ........... . 

Caterpillars 

Aphis ............... . 

Climbing cutworms ..... 

Excess of commercial 
ferti lizer ........... . 

38 
38 
16 
16 
20 
16 

43 

45 
46 
40 

41 

40 

39 

IV. Blossoms 
1. Blossoms blightin o·. 

2. Poor setting of fruit. 
a. Brown rot.. . . . . . . .. . .. 48 
a. Poor poll ination. . ... . . . 48 
b. Nitrogen deficiency. .... 48 
c. Disturbed moisture re­

lations............. . 49 
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Symptoms 
V . Fruit 

1. 

II. 

1. Fruit wormy or stung. 

2. Fruit with surface blemishcs. 

3. Fruit decaying. 

4. Fruit with dry spots 111 flesh or dcvcloping 
gum pockets. 

5. Half-grown fruit puffy and hollow. 

The Cherry 

Thc entire plant 

1. Noticeably weak growth 0 f entire top, but 
leaves not obviously diseased. 

2. Noticeably weak growth in individua l limbs, 
but leaves not obviously diseased. 

Crown, trunk, crotch, limbs, shoots and twigs. 

1. D ieback of vigorous growth in winter. 

2. Dieback of spurs and weak limbs, leaves not 
persisting. 

3. R ough or saw-tooth punctures 111 bark of 
tw ig. 

4. Cankers on crown, trunk, crotches and limbs. 

5. Rough excrescences, especia lly at crotches. 

6. Gumming. 

7. pli tt ing of bark and sometimes wood. 

8. Girdling, usually at crown or crotch. 

Possible Cause See pagc 
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a. Nitrogen deficiency .... . 
b. Moisture defi ciency . . .. . 
c. High water table ...... . 
d. Hardpan ............. . 
c. R oot ki lling ...... .... . 
f. Crown in juries ........ . 

Blackheart ........... . 

a. Crown inj uries ..... , .. . 
b. Root kill ing .......... . 

a. W inter ki lling .. .. .. .. . 
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h. Leaf spot.. . . . . . . . . . . .. 45 

a. T ree crickets. . . . . . . . .. 28 
b. Hail ......... ......... 26 

a. Winter in jury.. . ...... 32 
b. Sunscald .......... .... 34 
c. Gul11mos is............ 37 
d. L imb rub. . . . . . . . .. . . .. 33 

a. Normal irregular growth 
cracks.......... . . .. 34 

a. Gummosis..... . . . . ... 37 

a. W inter injury .... .. , . .. 35 
b. Growth cracks . . . . . . . .. 36 
c. Overloading .... .. . . . . . 36 

a. Winter injury..... .... 3S 
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Symptoms 
III. Leaves 

TV. 

V . 

1. Leaves somewhat dwarfel 
yellowish rather than nom 

2. Leaves of normal ize and 
gray ish cast. 

3. Leaves spotted or perforat 
and dropping prematurely. 

4. Leaves eaten. 
5. T op limbs stripped of leav 

ers early in season. 
6. Leaves curled, especially 

shoots. 
7. Oute r edges of leaves bun 

Blossoms 
1. B 10sso l11s blighting. 
2. Poor sett ing of fruit. 

F ru it 
1. Frui t wormy. 

2. F rui t decaying. 
3. Flesh and skin becomi ng bl 
4. Frui t cracking. 
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Symptoms 
III. Leaves 

1. Leaves somewhat dwarfed, but not curled, 
yellowish rather than normal dark green. 

2. Leaves of normal ize and shape, but with a 
gray ish cast. 

J. Leaves spotted or perforated, turning yellow 
and dropping prematurely. 

4. Leaves eaten. 
5. Top limbs stripped of leaves, buds and fl ow­

ers early in season. 
6. Leaves cur led, especia lly those at ends of 

shoots. 
7. Outer edges of leaves burned, center ~Tee l1. 

TV. Blossoms 
1. Blossoms blighting. 
2. P oor setting of fruit . 

V . Fruit 
1. Fruit wormy. 

2. Fruit decaying. 
J. F lesh and sk in becoming brown. 
4. Fruit crack ing. 

Possible Cause See page 

a. Nitrogen deficiency . .. , . 38 
b. Moisture deficiency ... , . 38 
c. High water table ....... 16 
d. Hardpan .0 •••• •• ••••• 0 16 
e. Root killing .. .... . ..... 20 
f. Crown in jur ies .. ....... 16 
g. Blackheart • •••• -0' •••• 18 

a. Leaf hoppers . ... .... .. 43 

a. Shot hole . ............ . 45 
b. pray injury .......... 46 
a. Caterpi llers ............ 40 

a. Climbing cutworms ..... 40 

a. Aphids . .............. 41 
a. Excess of commerc ia l 

ferti li zer ............ 39 

a. Brown rot ... .. .. '" ... 48 
a. P oor pollination . ....... 48 
h. N itrogen defic iency ..... 48 
c. Disturbed moisture re-

lations .0 • •• •• • 0 ••••• 49 

a. Curculio • •••• • • 0 ••••• • 50 
b. Maggots . ... .. .... . ... 49 
a. Brown rot ............. 54 
a. W ind bruises . .. ... .... 61 
a . Crackin g . ... ........ . 59 
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GENERAL CONSIDERATIONS 

Much of the expense and effort involved in developing the fruit 
plantation and in bringing to maturity a good crop of high grade fruit 
of most kinds is incident to the control of diseases of various types 
and of losses caused by insects. Neglect of proper control measures 
is attended by more or less complete loss of crop and sometimes the 
loss of the tree or vine it self. vV ith certain fruits, as the strawberry 
or raspberry, little attention may seem necessary. However, in these 
cases that seem at first to be except ions to the rule, it is usually disease 
or insect attack that de t erm ines the commercial longevity of the planta­
tion. Ability to recognize those troubles that are most common and 
serious and knowledge of how to deal effectively with them is a neces­
sary part of the equipment of every grower. 

The number of d ifferent insects that occas ionally injure even a single 
kind of fruit is large; the same fruit may be attacked by an equally 
large number of fungi and by bacterial and so-called virus diseases; in 
addition there are still other in juries that are occasioned by unfavora­
ble weather conditions, by so il defic iencies, and by other factors. When 
all the more common fruits are con idered it "will be seen that the kinds 
of troubles that bother them li tera ll y run into the thousands. To make 
matters still more complicated for the grower, the pest itself, that is 
the causal organism, is often m icroscopic in size or very difficult to 
find. Perhaps it works only at night, or a non-harmful insect is present 
and is mistaken for the true parasite. For the average grower to ac­
quaint himself with even the majority of these orchard pests, or even to 
learn to recognize the work of each and every kind, is out of the ques­
tion. Fortunately, neither of these th ings is necessary. It is desirable, 
however, that the grower be able to identify the more important trou­
bles likely to be found in his orchard. 

General and Localized Troubles 

The troubles that must be dealt "with in the orchard may be placed to­
gether in one or another of two classes: (1) those which seem to 
affect the ent ire tree or a considerable part of it; and (2) those which 
affect individual parts and cause local injuries. The first group includes 
most of those troubles sometimes classes as constitution"al or physio­
logical, along with a number of others which are caused by bacterial, 
fungous, or insect paras ites. Symptoms of troubles belonging to the 
second group are distinctly loca li zed in the plant and for the most part 
are caused by organisms attacking the plant or its tissues at the po int 
or po ints where the injury is seen, though in some instances the causal 
organism may be found at some point other than where the symptom 
appears and in still other instances the lesions are caused by other 
agencies, such as hail or wind. 

This classification, however, is more or less arbitrary and artificial, 
for there are certain pests that attack either the roots or the above­
ground parts of the plant to such an extent that its general appearance 

DIAGNC 



Figures 1 and 2.-Winter injury at the crown and killing of the roots on one side has been responsible for the condition 
shown in the figure at the left. Growth has been much checked in this limb and its leaves are falling early. The figure 
at the right shows the extent of the wood, bark and root killing below ground in the tree pictured at the left. 
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of weak growth is a poor soil, that is, a soil that does not furnish fhe 
plant with an adequate amount of water or that is deficient in available 
nutrient supply. If one or both of these two factors are directly or 
principally respons ible for the condition of the trees, the root system 
will be found in an apparently healthy condition. The roots may have 
rather wide lateral spread, though vertical penetration will probably be 
normal. The character of the soil itself, together with its apparent fer­
tility as measured by the growth of other cultivated plants and of 
native vegetation, will usually suggest whether drouth or nutrient sup­
ply is the factor of greater importance. If nutrient supply is the limit ­
ing factor, fertilizers, generally those containing quickly available nitro­
gen, can be applied. If drouth is responsible for the trouble, wide spac­
ing of plants, removal of some of the trees, better cultivation, or the 
use of artificial mulches t o conserve moisture, irrigation, measures to 
secure deeper root penetration, or pruning to reduce the amount of 
water required by the plant are suggested. Some of these measures 
are preventive, others remedial; some are adapted to certain situations 
and would be impracticable in others' 

If examination shows that the roots have penetrated to a reasonable 
depth and then the deeper roots have died, resulting in what amounts 
to a shallow functioning root system, this is a good indication that at 
some time the water table has risen to a point close to the surface and 
submerged a portion of the roots long enough to kill them. Drainage 
is suggested as a remedy. A rather uniformly high water table like­
wise leads to a shallow root system but without the attendant killing of 
the lower roots, for the roots seldom penetrate a saturated soil. Hard­
pan close to the surface res ults in a similar root distribution and to a 
severe checking of growth in time of drouth. The remedy for these 
difficulties lies in soil ameliorat ion. 

If examinat ion shows that t he part of the root system lying closest to 
the surface is dead, though the lower roots are still alive and function­
ing actively, winter freez ing has probably been responsible. Both 
symptoms and causal agent are well illustrated in Figures 1 and 2, 
though in that case only one side of the tree is affected. Under such cir­
cumstances the more ext ensive use of cover crops to prevent such hard 
and deep freezing of the soil and perhaps the use of windbreaks to keep 
the snow from being blown off the land will aid in preventing a re ­
currence of the trouble. vVhen damage of this kind is done, it may be 
repaired by setting nursery trees around the injured tree and inarching 
their tops into its trunk or limbs or it may eventually be repaired by 
the tree itself through t he formation of new roots. Pruning back the 
top will help tide the trees th rough their period of readjustment to a 
limited supply of water and nutrients. 

Examination of trunks and crown should show at once whether 
there has been girdling, and the location of the injury together with 
the condition of the tissues w ill usually indicate rather clearly what has 
been responsible for it. lVIouse injury is on the roots or on the trunk 
n~ar the. surface of the ground (see Figures 5 and 6) ; rabbit and wood­
chuck injury is higher on the trunk. R ecent blight cankers (Figures 3, 
4 and 22) can be identified by their characteristic streaks and stains and 
at certain seasons by the presence of bacterial ooze in the bark and on 
the surface of the cankers. Older ones are not easy to distinguish from 

DIAG1\ 
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cons idered later as causing local les ions, w hen present in large num­
bers or when the infection is general, lead to the appearance of some 
of the same symptoms as those produced by drouth, starvation, roo t 
rot, o r g irdling . Among the mor e important pest s that should be men­
tioned in this connec tion are the San J ose scale, the pear psylla, and 
shot hole or leaf spot fungi. 

Mosaic, Curl, and Related Diseases.- These diseases are usually 
characterized by mottling of the foliage as a consequence of alt ernating 
ligh t and dark g r een areas. Generally thi s is accompanied by more o r 
less curling, r olling, o r crinkling of the leaves. Stunting and malforma­
tion of th e shoot growth a r e likew ise common symptom s and , fr e­
qu en tly, th ese are the ones first noted. Diseases of thi s general t ype 
are se rious with many herbaceo us crops and with the bramble fruit s: 
th eir occurrence in tree fruits is less common. The exact causes are not 
knov,T11. They are called v iru s diseases and are easily and rapidly spread 
throughout a plantation when th ey ge t started, apparently in most cases 
through the age ncy of in sects . No r emedy is know n except t o cut out 
and destroy in fec t ed plants and to destroy o r repel the virus-carrying 
insec t s, if th e id en tity of such carriers is knovv n. In starting a new plan­
t at ion care should be taken to secure st ock from disease-free fields. 

Yellows, Little Peach, Rosette, and Related Diseases.- Apparently 
closely related t o diseases of the mosaic type is another group that for 
want of a better class ificat ion m ay be considered under the above nam es 
that a r e more or less descriptive of some of the symptoms of the specifi c 
disorders which they designate. They are all characterized by dwarfing 
or stunting both of shoots and leaves and in some in stances by a marked 
shor t ening of internodes (see Plates 1 a nd 2). This class ification is 
admittedly a rtificial , for so me of these diseases such as yellows in the 
peach, a r e highly contag ious; other s, like rosette in apples, are evi­
dently more in the nature of symptoms of di sturbed nutrition or dis­
tltl-bed water relations or both. sin ce apparently they a r e not communi:­
cable and often they are curable. There is no known remedy for peach 
yellows and little peach, and the prompt removal and destruction 0 f 
diseased trees is recommended. Before taking m easures of thi s kind 
with appl e. pear, plum, o r cherry trees liberal applications of nitro­
genous fertilizers and art ificial mulching should be tried . 

LOCALIZED SYMPTOMS 

The symptums that are here r a ther arbitrarily classed as local may 
again be divided more or less a rbitrarily into several groups, depending 
on where they appear on the plant. A ttention should be called to the 
fact, however, that the appear ance of some sympt oms in a shoot , spur , 
leaf, or fruit does not necessarily indicate that the real cause of the 
trouble is located at that point. The trouble may be in the root, crown, 
or at some other point and treatment must be made acco rdingly . Such 
cases are comparable to conditions developing in the human organism. 
Headaches, frayed nerves, even rheumatism may all trace back to ul­
cerated teeth that to all external appearances are perfectly sound. 



Figures 5 and 6.-The limb at the right in figure 5 has slackened in growth because its water and nutrient supply 
has been partly cut off by girdling near the ground. The extent of the girdled area is shown in figure 6. The tree is 
making a none-too-successful attempt to cover over the wound with callus tissue. Had the injured area been bridged by 
grafting the limb above it would have made a normal growth. It could still be saved by bridge grafting. Mice caused the 
injury. 
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considered later as causing local les ions, when present in large num­
ber s or w hen the in fec tion is gener a l, lead t o the appearance of some 
of t he same symptom s as t hose produced by drouth, starvation, root 
rot , o r g irdling . A mong the mor e important pes t s that should be men­
tioned in thi s connection are th e San J ose scale, the pear psylla, and 
shot hole or leaf spot fun g i . 

. Mosaic, Curl, and Related Diseases.-These diseases 'a re usually 
charact eri zed by mottlin g of th e foliage as a consequence of alterna ting 
lig ht a nd dark g reen a reas. Generall y thi s is accompanied by mor e o r 
less curlin g, ro ll ing, or crinkling of th e leaves . Stunting and malforma­
tion of th e shoo t g rowth a re lik e\·vi se common symptom s a nd. fr e­
qu ently, th ese a re the ones fir st not ed. D iseases of thi s general t ype 
are se rious with many herbaceous crops a nd with th e bramble fruit s ; 
th eir occurrence in tr ee fruit s is less common, The exact causes are no t 
known. T hey a r e ca ll ed viru s di seases a nd are ea sily and rapidly spread 
throug hout a pla nta tion wh en th ey ge t sta r t ed, apparently in mos t cases 
through the age ncy of in sects. No r emedy is known except t o cut out 
and destroy infect ed plants and t o destroy or repel the virus-carrying 
insects, if th e id entity of such carrier s is known. In starting a new plan­
t a tion care should be taken t o secure s tock fr om di sease-fr ee fi elds. 

Yellows, Little Peach, Rosette, and Related Diseases.- Appa r ently 
closely r ela t e'd t o d iseases of the mosa ic t ype is another group that for 
w ant of a bett er cl ass ifica tion may be considered under the above nam es 
tha t a r e mor e o r less descriptive of some of the symptom s of the specifi c 
di so rder s w hich they des ignate. T hey a re all characterized by dwarfing 
or stunting both of shoo t s and leaves and in so me instances by a marked 
shortening of internodes (see Plates 1 a nd 2) . This class ification is 
admittedly a rtifici al, fo r some of th ese di seases such as yellow s in the 
peach , a r e highly contag ious; other s, like rosette in apples, a r e evi­
dently mor e in the nature of sy mptoms of di sturbed nutrition or di s­
turbed wat er r ela tions o r bo th. sin ce appar ently they a r e not communi­
cable and oft en they a re curable. T here is no known r em edy for peach 
yello'ws a nd little peach, and the pro mpt r emoval and destruction o f 
di seased tr ees is r eco mm ended. Be fo re takin g m easures of thi s kind 
with apple. pea r, plum, o r ch erry trees liberal applications of nitro­
ge nous fe rtili ze rs a nd a rtificial mulching sh ould be tried. 

LOCALIZED SYMPTOMS 

'The symptoms th at a r e her e r a ther a rbitra rily classed as local may 
aga in be divided mor e o r less arbitraril y into several groups, depending 
on wh er e th ey appear on the plant . A ttention should be called to the 
fact , however , t ha t t he appearance of some symptom s in a shoot , spur, 
leaf, o r fruit does not necessarily indicat e that the r eal cause of the 
t rouble is locat ed at t ha t po int . T he trouble may be in the r oot , crown, 
o r at som e other po in t and t r eatment mu st be made accordingly. Such 
cases a r e compar abl e t o conditions developing in the human organism,. 
H eadache s, frayed nerves, even rheumatism may a ll t race back to u l­
cerated t eet h that to all external appearances a r e perfectly sound. 
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Affecting the Roots 

Because the root system of the tree, after it has once been planted, is 
covered with soil and does not come under the direct observation of the 
grower it is generally assumed that it remains healthy or at least that 
no attention need be paid to it. Only when the entire top shows a dis ­
eased condition, which does not seem to be due to something attacking 
the top directly, is it suspected that something may be the matter with 
the roots. This is but another "vay of saying that the first recognizable 
symptoms of root trouble usually appear in the top, and then they may 
be mistaken for something else for a long time. 

Figure 7.-Crown gall on roots of the apple . 

Root Killing. The destruction of a part of the roots of a tree by 
winter freezing, by high water-table, or by some parasite almost always 
causes a weak growth. The conditions that most comt;nonly.lead t.o r0.ot 
killing in well established tre~s an~ metho~s of .dealmg WIth thIS dIS­
order have already been explamed m the dISCUSSIOn of general or con­
stitutional disorders showing symptoms of this kind. 

Much of the failure of nursery stock to grow when set in the orchard 
is due to death of all or part of the root system. Sometimes this is 
caused by severe freezing while in t,ransit be~ween nurse~y and orc1:ard, 
sometimes to deep and severe freezmg of SOlI after plantmg, sometImes 

DIAG~ 

to ext reme drying out, ane 
of dealing with root killinf 
cussed. When trees that} 
root killing they should be 

Crown Gall and Hairy R< 
of nursery stock are eroy\ 
affect fru it trees of most 
severe on bramble fruits. 
the ser iousness of these dis 
are re latively harmless an, 
:lnd premature death of the 
d iseases is certa inly to be 

F igure 8.-vVoolly-aphis on r 
w hich they cause. 

is no question but that the 
bramble fruit plantation aJ 
plants showing the least tra 
planting and so far as poss 
from disease-free fields. I 
plants from bearing fielcls . 

Woolly Aphis.- A species 
trees, causing gall-like swe 
tem is shown in Figure 8. I 
inclicated by the appearance 
branches. Their general e 
though under ordinary cone 
paid to them further than 
from the aphids is planted. 



DIAGNOSING ORCHARD ILLS 21 

to extreme dry ing out, and sometimes to still other factors. Methods 
of dealing w ith root killing in well es tabli shed orchards have been dis­
cussed. When tre es that have be en planted a year or two show much 
root killing they should be removed and r eplanting resorted to. 

Crown Gall and Hairy Root.- Two of the most common root troubles 
of nursery st ock are cr own gall and hairy root. (Figure 7.) They 
affect fruit trees of most kinds and the first of the two is especially 
severe on bramble fruits. There is much difference of opinion as to 
the ser iousness of the se di seases on tree fruits, some claiming that they 
a re r elatively h armless and o thers that they re sult ill the weakening 
and premature death of the tree. N ursery stock that is fre e fr om these 
diseases is certainly to be preferred to trees that are in kctecl. There 

F ig ure 8.-vVooIly-aphis on roots of the apple. Note the gall-like swellings 
w hich they cause. 

is no question but that these di seases greatly shorten the life of the 
bramble fruit plantation and r educe it s productivity. All cane fruit 
plants showin g the least trace 0-[ gall should be discarded at the time of 
planting a nd so -far as poss ible nurse ry stock should be obtained only 
from disease-free fields. It probably does not pay to remove galled 
plants from bearing fields. 

Woolly Aphis.- A spec ies of woolly aphid attacks the roots of apple 
tr ees, causing ga ll-like swellings or knots. A badly infected root sys­
t em is shown in F igure 8. Presence of the aphids on the roots is usually 
indicated by the appearance 0-[ insects of the same species on twigs and 
branches. Their general effect on the tree is to reduce its vitality, 
though under ordinary conditions in this State little attention need be 
paid to them further than to make sure that only nursery stock free 
from the aphids is planted. 
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Black Peach Root-aphis.-l t is o ft en noted t ha t when an old peach 
o rchard is r eset t o peach trees th e newly planted trees fa il t o thrive 
properly . In three o r fou r years th ey may not be more than half the 
size they should be and many 'will have died out. Especially is th is true 
on the lighter sa nd ier so il s. Examinat ion di sclo ses no borers and the 
so il may be reasonably fert il e. If trees behaving in th is way are p ull ed 
lip in many cases the ir roots wi ll be found t o be suffer ing fr om a b~d 
attack of the black peac h r oo t -aphi s. J{em edial treatments are un sat IS­
factory· The difficulty can be prevented or a t least very mater ia lly re­
duced by dio-o-in[t rath er large ho les wh ere th e trees are t o be planted 

bb ~ . I 
and fi 11in o· them \\' ith clay so il. The I) each roo t-aphIS does not wor ~ 

b . I freely in a so il of th is character and \\1 hen th e tree reaches a ~Ize St~c 1 

that it s roo t s are penetrat ing the sandy so il beyond the clay 111 whIch 
it was first plant ed it is ab le t o r es ist attacks of thi s pest. H ow ever, 

F ig ure 9.- Tunne ls of the sho t -ho le bore r in th e w ood of t he apple tree. 

whenever it b eco m es necessa ry to r emove trees from an orchard be­
cau se of thi s pest, it is inadvisabl e t o reset t o peach trees for seve r~ 1 
yea r s. If an ent ire orchard is taken out because of black peach aphIS 
the land should be u se d fo r general farm crops for a number of years 
before r esettin g t o peach trees . 

Affecting Trunk, Branch, an<~ Shoot 

Dieback.- The difference between the symptoms shown by the group 
of constitutional di so rder s that have been d iscussed under the heading 
of weak g rowth and what is here t ermed "dieback" .i s m.ore. one of de­
OTe e than of kind. Moderate cases of root rot, partIal g Irdll11g, starva­
tion , or rather seve re drouth may result simply in a ch eck to growth .or 
in a ·weakened condition of th e entire t ree o r o f one or more of ItS 
main limbs; but more complete girdling or starvation or destruct ion of 
the root sys t em or m or e sever e drouth may be attended by an actual 
dying ont or dying back of the limb s. The sam e statement hold s for 
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extremely severe attacks of a number of different ki~1ds of insects and 
of fungi that are here mentioned as producing only local lesions. Die­
back that is limited to the twigs or shoots on one side of the tree or 
even to a single main limb is perhaps more common than dieback dis­
tributed throughout the top of the tree. It is often more insidious and 
fully as dangerous as general dieback because the grower fails to recog­
nize it in its early stages; and, then, because 
it is puzzling, it is ignored until the affected 
limb or side of the tree dies out. The re­
sult is a one-sided top that sooner or later 
breaks down and the tree is lost. Usually 
associated with dieback that is thus limited 
to one limb or one side of the tree is a 
diseased crown or root system directly un­
der that portion of the tree. This is well 
illustrated in Figures 1 and 5, though in 
neither of those instances has the dieback 
stage been reached in the limbs above the 
wounds. It will be seen from the state­
ments which have been made that in diag­
nosing the causes of dieback one should fol­
low much the same procedure as in diagnos­
ing the cause of weakened growth . It lik~­
wise follows that preventive and remedial 
treatments are essentially the same. 

There are, however, certain forms or 
types of dieback that are not associated with 
the factors that are responsible for weak­
ened growth. One of the most common 
forms is a killing back of the' new growth 
of the past season as a result of severe late 
fall or winter freezing. A certain amount 
of this type of injury almost invariably oc­
curs in the bramble fruits and in grapes. 
With them it is usually not serious for the 
injured portions are removed at the time 
of their spring pruning without reducing 
the prospects of a full crop. Occasionally, 
however, the killing back is so severe that 
the following crop is materially reduced. 

A similar form of injury is often seen in Figure 1O.-Egg-Iaying punc -
peach trees and occasionally in other fruits, tures of the 17 -year cicada on 

a small branch of the apple. 
especially in the case of young trees that 
have been growing vigorously and whose 
growth has continued until late in the summer or into the fall months. As al­
ready stated dieback due to this cause is usually limited to the new shoot 
growth; dieback associated with drouth, starvation, premature defoliation, or 
an injured root system or crown is usually limited to spurs and to the shorter 
and weaker shoots or to whole limbs whose laterals are weak. Cultural treat­
ments that promote an early and thorough ripening of the wood arc the 
best means of preventing dieback due to severe cold. 

A form of dieback occurring in midsummer and in which the leaves 
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remain attached to the dead shoots or twigs for the rest of the season is 
caused by the fire blight organism. Midseason girdling of twigs or 
limbs by the black rot fungus may give rise to the same symptoms. 

Borers.-Borers of many different kinds cause trouble in the fruit 
plantation. Some limit their activities to certain species or kinds of 
fruit. Others are less particular in their feeding habits. In most cases 

the work and the location of the borers them­
selves can be recognized by the holes which 
they leave, by the frass near some of these 
openings or by the exudations of sap or gum 
from the injured tissues. Sometimes, how­
ever, it is only the weakened growth of the 
plant or the sudden wilting of a branch or 
shoot that has been practically severed from 
the inside that leads one to suspect their pres­
ence. In the case of trunk or crown borers ill 
most tree fruits, the most satisfactory remedy 
has been to dig out the larvae and destroy 
them. This is the remedy usually recom­
mended for the apple tree borers and for 
borers in young peach trees. Treatment with 
paradichlorobenzene has proved an efficient 
method of dealing with peach tree borers 
working in the crown and roots of trees over 
four years old. However, when the borers 
attack these trees in the trunk, crotches, or 
scaffold limbs, digging out must be resorted to. 

A word of caution should be inserted re­
garding the use of paradichlorobenzene. After 
the mounds containing this chemical have been 
removed from the base of the tree they should 
be replaced with fresh soil to protect th ,,: 
crown from winter injury. Failure to do thi s 
bas resulted in many cases of partial or com­
plete girdling and later death of the tree du >c 
to winter killing of the tissues made unduly 
tender by the protection of the soil mound 
during treatment. Usually these injuries Inn.: 
been attributed to some direct effect of tb ~ 
chemical rather than to the true cause of the 

Figure ll.- Fresh cgg·- laying trouble. 
punctures of one of the tree 
hoppers on the apple. The presence of the so-called "pin-hole" 

borers and other borers that work principally 
in the smaller limbs (see Figure 9) is usually an indication that something 
else is wrong with the tree, for they are usually found only in trees that 
are in a weak condition. An attempt should be made to locate and deal 
with the factor or factors that are responsible for the weak growth. Good 
sanitation, about the orchard is a preventive measure. If the plants are 
kept growing vigorously they are able to resist the attacks of these pests. 

DIAG 
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Figure 12.-An enlarged view of a section of the twig shown In figure 11. Note 
the egg cluster embedded in the wood. 

Figure 13.- 0Id scars caused by the Buffalo tree hopper. In this instance the 
wounds are fairly well healed over. 
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F ig ure 14.- Scar s on an apple twig caused by ha il. They resemble injuries caused 
by insect punctures but they a re lim ited to one side of the branch. 
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The old bark of mature apple and pear trees is often perIorated with 
small round hole s, frequently appearing as rings encircling trunk: or 
lim bs. These holes hear som e r ese m blance to those made by certain 
kind s of borers and are of t en mistak en [or them. They a r e made by 
sapsuckers that drill holes t o provide a place for sap to coll ect and at­
tract insects oth er than bo rer s. The lwles do the tree co mparatively 
little harm in the maj o ri ty of cases. 

Rodents.- Mice have been menti oned as fr equently responsible for 
the girdling of tree trunk s at or just below the surface o f the gro und. 
Sometimes they also g naw the bark of I the main r oots as they branch 
out from th e trunk. They a r e espec iall y troublesome ~n orcha rd s t hat 

Figure lS .- Sa n Jose scale 011 t he lilll b o f an app le, sli gh tl y enlarged. 

are maintained in sod . Their depredation s m ay be largely prevented by 
replacing the so il imm ediately about th e crow ns t o a depth of fo ur to 
six inche s and for a di st ance of a foot o r m or e out from the trunk with 
coarse cinders. Soil should then b e worked into the open spaces be­
tw een the cind ers t o prevent such deep and hard freezing as would 
otherwise occur. \ i\T her e an orchard has become badly infested with 
field mice poisoning should be r esort ed to. 

Rabbit injury is found on the trunk a t a po int somewhat higher than 
the girdling due t o mice and, in th e case of low h eaded trees and deep 
snow, the bark may be g nawed from some of the 10\ver limbs. Pro­
tection is afforded by the u se of wood veneer or half-inch to quarter­
inch mesh galvaniz ed wire tr ee protectors, illu strated in F ig ure 32. 

Occasionally woodchucks injure yo un g trees by scratchin g the bark 
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as cats do. They may be dealt with by the use of tree protectors like 
those that are employed against rabbits. 

Twig Girdlers and Twig Pruners.-Trees of many kinds, particularly 
some of the shade and fo rest trees, are attacked by insects which eat 
around or through growing shoots some distance from the end. The 
result is a weakening of the tissues at the point of attack such that 
the shoots break over and die. Arsen ical sprays are sometimes effective 

against insects of this class. l\fore 
frequently the best preventives are 
what would be included under the 
heading of good sanitation, for ex­
ample, the burning of fallen twigs. 

Tlree Crickets, Tree Hoppers, Cioa­
das, and Similar Inseots.-Injuries that 
are often confused with those just de­
scribed as having been made by twig 
girdlers or borers are caused by the 
egg-laying punctures of certain insects. 
The 17 -year cicada, so me of the tree­
hoppe rs, and the tree-crickets are 
among the worst of these offenders. 
Figure 10 show s the egg laying punc­
tures of the 17 -year cicada and Fig­
ur e 11 those of one of the tree hopper s. 
Figure 12 pictures a twig in which a 
part of the bark and wood has been cut 
away to show a cluster of the tree hop­
per eggs. Some old partly-healed le­
sions of the tree hopper are shown 
in Figure 13. In some cases the lesions 
heal over without seriously damaging 
the tree or branch; in others, especially 
in young trees, the tissues are so weak­
ened that breakage usually occurs 
sooner or later. Preventive. treatments 
are most effective, but not always 
satisfactory. Young orchards that are 
in sod or in any succulent crop, such 

Figure 16.-The scurfy bark as alfalfa, or that are adjacent to wood-
louse on the apple. Note the land are generally most subject to at­
male scales on the spur. tacks from these groups of pests. In 

case of rather severe injury there is 
need of rather careful corrective pruning. 

Injuries to the bark of shoots, twigs, and smaller branches, more 
or less closely resembling those due to egg-laying punctures, are 
occasionally caused by hail. Hail injury can be ident ified, however, by 
the fact that it is limited to one side of the twig or branch. It is il­
lustrated in Figure 14. 

Scale-Insects.-Among the most ser ious pests of the orchard are the 
scale-insects. When scale is mentioned most growers think of San 
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Jose scale because they have come to regard it as their worst enemy of 
this type. There are a number of other scale insects, however, that are 
of considerable economic importance. The common name for this group 
of insects is sufficiently descriptive t o make identification or diagnosis 
reasonably certain, even for an amateur. The three most common 
scale insects attacking fruit tre es in Michigan, which are the San Jos e 
scale, the scurfy bark lou se, and the oyster shell bark louse, are il­
lustrated in Figures 15, 16, and 17. The injury comes largely from 
enormous numbers of the se ins ec t s sucking the juices of the plants and 
producing a poisoning due t o absorption of the saliva of the in sect. 
The tree as a whole is weakened and eventually it may be kill ed. l\1ilcl 
infestation of some of the less ser ious of this group of in sect s, such as 
the oyster shell bark louse, may usually be dcalt with by cultural meas­
ures that reinvigorate thc tree, for \\'cakcnecl trees seem more suscepti­
ble to their attacks. On the other hand, dormant season applications of 
lime-sulphur or of a miscible oil or oil em ulsion must be resorted to for 

Figure 17.-The oyster shell bark louse on a small branch of the apple. 

the San Jose scale and occasionally for certain of the other scale 
insects. 

Woolly Aphis.-The woolly aphis of the apple more closely resembles 
the scale insects in its mode of attack than other aphids to which it is 
more closely related. It works principally on the basal portion of new 
shoot growth or on older wood, especially where crevices, growth 
cracks, pruning wounds or mechanical injuries afford some kind of pro­
tection to the insects themselves and also expose tender or semi-tender 
bark tissues (see Figure 18). Usually, another form of the same insect 
will be found on the roots of trees whose limbs are attacked by woolly 
aphis. The general effect of the attacks of this pest is to weaken the 
tree, but it seldom becomes se rious under Michigan conditions. The 
galls on the roots that are caused by woolly aphid attacks are pictured 
in Figure 8 and similar gall-like or wart-like swellings on the branches 
due to the same pest are shown in Figure 19. The usual remedies em­
ployed against the scale insects will serve to hold woolly aphis in 
check on the tops of the trees, though they are not effective against the 
root forms of the pest. 
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F igu re 18.-\ V 00 11 y 
ap hi s clu steri ng a bout 
t he edges o f a mechan­
ica l wo und 0 11 all app le 
braJ1ch . T his is a char­
acte ris tic point of a t­
tack. 

Cankers.- A large. number of fungi and 
several kinds of bac teria are parasitic on tree 
trunks, limb s and twigs. U sually they work 
in the li v in g porti on of the bark, killing the 
affectcd ti ss ues and g ivin g ri se to dead, sunk­
en areas of g reater or less ex tent. Their 
spr ead oftc n leads to a girdling of the twig, 
limb, trunk:, or crown and t o the subsequent 
deat h of th e portion of the tree above the in­
\'aded area. as shmvn in Figures 3 and 4. 
Thc dead ti ss ues are subject t o the attacks 
of \vood- and bark-rotting fungi and these 
seco ndary parasites then often spread from 
the CeL n ker ed areas to sound tissues, perhaps 
in the cnd causing mo re trouble than the 
fungus or hactcri a of th e original canker. 

T he sp raying sc hedules r ecomme nded for 
the differ ent fruits are effect ive against a 
large nu mh er of th e ca n ker di seases and as a 
rul e it is unn ecessa ry to make any special 
spray applicati on for th em. Some canker 
di seases . hO\\·e ver. notably the fire blight of 
pea rs a nd appl es . cann ot be. controlled by 
sprayi ng tr eatmen t. although the control of 
plant - li ce in infected o rcha rds s hould be part 
of the program of e rad icat ion since plant­
li ce spread the infec tion. In such instance :; 
it is ll ecessa r v to t rim out the diseased tissues 
a nd then ste;' ili ze and paint the wounds. In 
g'e ll c ra l th c winte r sea son is the best time 
for work o f t hi s kind, sin ce the germs are 
not so abundant and act ive as that time and 
there is less dange r of spreading disease 
thro ug h w ound s made in the bark. The im­
pOl-tance of the co mple t e r emoval of all so­
called "hold-over" cankers of the fire blight 

Figure 19.- The pimple or wart- like condition of this app le branch is due to 
earlier attacks of the woo lly aphi s, not to the p resence of the few oyster shell bark 
lice seen in the picture. 

DIAGKOS J 
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a black-rot canker in figure 23. 
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Figures 20-23.-A g roup of cankers fo und on apple and pear trees. The one 
shown in figure 20 is superfi cial and l1 armless, as evidenced by the presence of 
live bark beneath the thin layer of dead t issue. T hi s is shown in fig ure 21. A 
typical "hold-over" canker of the fire blight organism is shown in figure 22 and 
a black-rot canker in figure 23. 
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Figures 24-27.-Cankers on stone fruits. Figure 24 shows peach branch with a 
brown rot canker and mummied fruit attached. Figure 25, crotch injury in peach, 
due to winter-killing. Figure 26, gummosis on cherry. Figure 27, cankers on peach 
caused by arsenical sprays. 
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di sease so me tim e durin g the w inte r cannot be too strongly emphasized, 
because these cankers provide a source of infection for rapid spread of 
blig ht g erms during the fo llowing growing season. A typical "hold­
over" blight canker is shown in F ig ure 22 and a black-rot canker in 
F ig ur e 23. 

Gr owers should r ealize, however, that superficial bark cankers, such 
as are illustrated in F ig ures 20 and 21, are perfectly harmless and de­
ve lop on trees of m any kinds. Som e of these superficial cankers are 
cau sed by fun g i working in t he surface layers of the bark; others are 
the r esult o f normal bark cleavage due to the growth of trunk or limb. 
Still other canker -like surface les ions are caused by limb-rub' Removal 
of th ese surface cankers enta il s an almost endless amount of work and 
is o f no benefit t o the tree. Such cankers can usually be readily dis­
ting ui shed fr om t hose caused by harm ful parasites by their superficial 
character a nd th e fac t tha t beneat h them is a layer of healthy inner 
bark, ( see F ig ure 21). Simi la rly, t he r emoval of cankers caused by cer-

F ig ur e 2S.- BJ ack k not on th e branch of a plum tree. 

t a in fung i in w hich the fung us itself has died out is unnecessary if t h e 
canker ed area is sm all. Thi s applies particularly to the small cankers 
left from the killing of spurs or small twigs by such organisms as the 
brown r ot fun g us. If the cankered a reas are large, even though t he 
causal organism has died out, it s removal and proper treatment of the 
exposed ti ssues t o prevent th e entrance of wood-rotting fungi is to be 
r ecommended. A g roup of canker s on stone fruits is shown in Figures 
24-27. Except for the one caused by bact erial gummosis of the cherry, 
illustrated in F ig ure 26, nothing w ill be gained by cutting out the 
canker s appearing in trees of th e st one fr u its. 

Black-Knot.-A roug h, wart-like, woody excrescence appearing on 
th e tw igs and limbs of ce rt a in plum vari eti es is more or less accurately 
described by it s nam e- black knot . I t is illustrated in Figure 28. In its 
early stages it is li g ht g r een ish brow n in color, later turning to a dark 
brown and finally black. The knot s are caused by the invasion of a 
fungus, which results in a girdling of the t wig or branch. E uropean 
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va ri et ies, particularly those of th e I?am son grO\lp, a re . especi; lly 
suscept ible. ]t can be controlled by ctlttmg out the dI seased lImbs. [he 
regular spray in g schedule .ge n.erally recommende? f<?r the control of 
plum insect s and d iseases a Ids 111 the control of thIS dI sease. . 

R ou o'h knot-like o r burl-like growths or excr escences are common m 
the c r~tches of most st one fruit trees. They are not due to fungu s or 

Figure 29.-Sul1scald on the limb of 
a n app le tree. Note the flaking off of 
the dead bark and the cracks in the 
wood. 

bact erial attacks but result f rom 
normal growth where cracks in the 
bark permit woody ti ssue to be laid 
down more free Iy than elsewhere 
on trun k and limb s. In the cherry 
they are not limited t o the crotches 
but they may occur any where 
along the trunk o r main limb s of 
old er trees where fi ssures appear 
in the ha rk. 

Sun.scald.- Dead areas of bark 
and wood, similar in appearance to 
those caused by certain fungi, are 
a lso caused by extreme s in tem­
perature. Some of the most co m ­
mon form s of injury here refe rred 
t o g o under the name of sun scald. 
Sunscald cankers may be occa ­
sioned either by ex treme hea t or 
by sever e late winte r fr eezing. 
Both forms are found on the south 
or southwest sid es of trunk s or 
main Ii m bs and 111 ore· co m111 onl y 
On comparatively young trees. In 
Michigan the tr unks of trees that 
are m ore than two year s old are 
se ldom injured by summer SUl1-
scald. The injury is usuall y within 
a few inches from the ground on 
trees growing in a light soil and on 
a south or west slope.. The direct 
a nd r eff ected sun's rays result in 
t emperatures w ithin bark and cam­
bium laye rs high enough t o kill 
actively growing tiss ues. The same 
kind of injury is a lso found on the 
Ii mb s of older trees. 

In late w inter and e.arly spring 
bark ti ss ues most exposed to 11 00n and afternoon sun often become com­
paratively warm and when th e sun go.es dowr: they. are s ul~ject to a shalY 
drop in t emperature and sever e freezmg. TI~I s rapI~ fr eezl11g, perhaps 111 

so me in st ances associated with a gradually l11crea Sl11g tenderness of the 
underl y in o' ca mbium du e to a breaking of the re st period, may result in 
more or l ~ss killin g. The r es ult is a dead area of bark, around which un­
injured tissues g row nor mally, a typical canker. Figure 29 pictures an 
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apple branch with a very large cankered ar ea that might easily be con­
fused with a canker caused by fire blight or black rot. Cankers due to 
winte.r freezing are sometimes referred t o as frost cankers. Spray appli­
cations are ineffective against injuries of thi s t ype. Low heading of the 
trees so that the limbs will provide the trunk with at leas t a limited 
amount of shade is one of the bes t preventive measures. Whitewashing 
the trunk is reasonably effective, especially against summer sunscalcl . 
After sunscald cankers have once developed, remedial measures such as 
thos e recommended for other cankers should be employed. Unless t hey 
are taken promptly wood rotting and wound parasites are· likely t o gain 
entrance and se riously damage or even destroy the tree. 

Crotch Injury.- Frost cank­
ers, similar in appearance to 
those caused by st1l1 scald are 
often found in tree crotches 
and in the angles behveen main 
Ii mb s (see Figure 25). How­
ever, they are usually caused 
by sharp freezing in late fall 
or early winter, rather than by 
late winter cold o r midsummer 
heat. In other words, like cer­
tain forms of collar or cr own 
rot, they are associated w ith 
immaturity in the fa ll and pre­
ventive meas ure s consist in t he 
employing of cultural prac­
ti ces that tend to promote 
early maturity. Remedial meas­
ures are the sa me as those em-· 
pl?ye.d for sunsca lcl o r crown 
InJUrIes. 

Bark Splitting. - Un usua lly 
severe 'vveather at a ny time 
during late fall or early win­
ter is likely to result in the 
spli tting of the bark on the 
trunk near the ground (Fig ­
ure 30). Indeed bark splitting' 
may occur at the first sharp 

Figure 30.- F r ost cracks in nursery 
trees caused by a drop in temperature to 
23 0 F . on October 20, fo llowing a p ro­
longed period of mild and rainy weather. 

frost in the fall i f this has been immediately preceded by an unusu­
ally long period of mild wet weather that has pro mot ed late vege ta ­
tive growth. It is a characteristic form of winter injury associated 
with immaturity. It is se ri ous because wood-rotting fungi gain en­
trance through the wound, and often the wood it se lf is so injured as 
t o become more susceptible to their attack. The environmental conditions 
favorable for the occurrence of bark splitting cannot be prevented, but 
trees can be made resistant t o their influence by cultural practices pro­
moting maturity in the fa ll. After bark cracks have developed the 
prompt tacking down of the bark edges checks dry ing out and some­
times results in the loosened bark uniting w ith the wood beneath, thus 
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reducing the size of the wound and hastening healing. If the bark fails 
to unite with the wood when tacked down, it should be cut away 
promptly and the exposed tissues protected by a good wound dressing. 

Bark splitting associated with 
immaturity in the fall should be 
distinguished from normal 
growth cracks or checks in the 
surface layers of the bark al1d 
also from the deeper cracks tha t 
appear in the spring and which 
often extend to the. wood. Both 
of these types are due to the ex­
pansion and growth of the under­
lying woody tissues. Growth 
cracks are likely to appear any­
where on the trunk or main 
limbs; bark splitting due to frost 
is usually limited to the basal por­
tion of the trunk. 

Trunk SpliUing.-More or less 
distinct from bark splitting from 
the standpoint of attendant con­
ditions, though of necessity ac­
companied by longitudinal crack, 
in the bark, is splitting of the 
trunk and occas ionally of so me of 
the larger limbs. Wood cracks 
are likely to occur in well ripened 
tissues and perhaps are. more 
common several feet above 
ground than lower on the trunk. 
They occur only in very cold 
weather and with a sudden drop 
in temperature. Generally they 
close before spring and heal over. 
They may reopen in a subsequent 
winter and heal again, giving rise 
to a high ridge or "lip" of callous 
ti ss ue. 'I'he bark seldom curls 
back from the edges of the wound 
in the case of these wood cracks 
and there is comparatively little 
danger of infection from wood­
decaying organisms, perhaps be-

~ cause of the temperatures pre­
vailing while the cracks are open. 

Figure 31.-A young tree girdled by Little can be done to prevent in­
rabbits. 

juries of this kind. If the. cracks 
fail to close promptly of their 

own accord, bolting may aid in repairing the damage. 
Splitting at the crotches or in the limbs, due to heavy loads of fruit or 

to storm, can best be prevented by careful training while the tree is 

Platel:-Symptoms of peach yelle 

8, contrasted with the healthy con 

somewhat prematurely. 



Platel:-Symptoms of peach yellows as they appear in fruit and leaf are shown in A and 

B, contrasted with the healthy condition in C and D. Fruits of yellows-infected trees ripen 

somewhat prematurely. 



Plate 2:-Symptoms of little peach or "littles" as they appear in the fruit and leaf are 

shown in A and B, contrasted w ith the healthy condition in C and D. Fruits of "littles"­

infected trees r ipen somewhat after the normal ripening period for the variety. 



Plate 3A:-The leaf spot or shot-hole fungus of the cherry. Compare with Plate B and note 

the similarity to the spotting sometimes caused by bordeaux mixture. 

B:-Bordeaux injury o n cherry leaves. Compare with A and note th e similarity to 

spotting caused by leaf spot disease. 



Plate 4:-Spray injuries on apple leaves. A. Bordeaux injury in different stages of develop­

ment. This may appear within ten days or may not develop for many wee ks after an ap­

plication. B. Lime-sulphur injury such as develops soon afte r an application. It appears as 

a browning of the leaf, in part or whole , and usually d e v e lops when spraying is done in hot 

weather and in patchy areas in the tre e where the spray gun was held too close, result. 

ing in a heavy dosage, Yellowing and dropping of the leaves often follow. 



Plate 5:- Foliage injuries on the apple and p ear. A . The yellow leaf condition which some­

times develops during severe drouth, independent of spray injury. B. A p ear leaf in­

jured bya lime-sulphur and lead arsenate spray. C , O,E and F. Stages and types of lime­

sulphur-lead arsenate injury on apple leaves. Such leaves usually turn yellow and drop, 
generally within twoweeksafteran application, but yellowing may continue formany weeks. 



Plate 6:-5torage diseases o f the apple. A and B- 50ft rot. C and D - Common storage 

scald. E - A type of scald often found on J onathan. F -Cross-sectio n of a Jonathan apple 

showing scald. 



Plate 7:- Physiological troubles of the apple. A and B, watercore. C, internal browning or 

"breakdown". D, Jonathan spot on Northern Spy. E and F, Jonathan spot on Jonathan. 



Plate 8:- Bitter pit or fruit spot, a physiological disorder, is shown at A and B. At C is 

shown a characteristic russeting due to bordeaux spraying and D a russeting due to lime­

sulphur-arsenate of lead application. E and F show blossom-end injuries following the 

use of lime-sulphur and lead arsenate. 
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young and by propping or bracing w h en necessary in later year s. Often 
it is practicable to save limbs that have split part way off by bolting or 
wiring them back into place. 

Gummosis.-A condition simila r t o cankers on trunks and limbs of a 
number of stone fruits is generally referred t o under the name of g um­
mosis, though cankers of this t ype seldom show such clear-cut margins 

Figure 32.-A tree protected from rabbits by galvanized screen wire. Wire pro­
tectors are to be preferred to those made of wood veneer. 

as those found in the apple and pear. The disorder gets its name from 
the gummy exudations where the lesions occur. Some gumming may 
take place where the ti ssues are apparently sound or where perhaps 
there is a slight injury such as a growth crack in the bark or severe 
pressure between two limbs. Gumming of this type in no way injures 
the tree and may be ignored. However, any extensive gum formation 
is usually associated with more or less serious injury to bark and wood, 

r--------------------------- -" 
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such as the attack 0 E borers, fungi, or bact e ria. A bacterial g ummosis 
of th e cherry work s in that fruit in much the sam e manner as fire blight 
canker in apples and p ea r s. A t yp ical cank er produced by that di sease 
is shmvn in Figure 26. Sweet ch erri es are especially su sceptible. It 
should be treated in the same m anner as fire blight canker in apple and 
pear, except that summer cutting is advisable and st erili zation of the 
cut surface is n eith er n ecessary nor desirable. Th e gummosis that is 
incident to the a ttack of borers or other in sect s o r that which in som e 
instances see m s to he clu e to a high ""vat er t able can be be st remedied 
by removing the cau se. 

Affecting the Leaves 

Dwarfed Foliag e.- Dwarfed, crinkled 
fo liage is m entioned in a number of p laces 
as a sympto m of a di sea sed condition or of 
th e attac k of so me in sect and. when diag­
nos is depends on foliage condition s a lone, 
co nsicl erabl e cau tio n is necessa ry in deciding 
w hat may be the cau se of the troub le . 
Drouth and in suffici ent nutri ent supply 
usually r es ult in a r educed leaf s ize that is 
g eneral over the entire tree a nd that is un, 
accompani ed by a ny crinkling or curling. 
Internodes ""yill be so m ewhat, but not 
g-reat ly . short ened, If th e leaves are a pale 
ye ll owish green in colo r the evidence indi­
cates nu trient s upply as responsible for 
the c () n c1 i t i 0 11; if t he y are 111 0 r e n ea r 1 y a 
norm a l gTeen hut perhap s rather dull it is 
m or e likely to be a case of drouth in jury. 
Both of the se fo liage co ndition s . however, 
may be induced by actua l so il defi ciencie s 
or hy a dec r eased water or nutri ent intake 
occas ioned by root or crown killing. In 
every case, r oo t s a1ld crow n s hould be ex­
amined to a id in definitely loca ting the cau se 
of th e troub le. 

Figure 33.-1\11 egg clus- Dwarfing, crinkling and curling of the 
tel' of th e fr uit tree leaf leayes a ll over the plant, perhaps accom-
rolle r on th e twig of an pani ed by a ye llowing or mott ling of the 
apple . foliag e or by t h e deve lop ment of a deeper 

. g-reen color a nd by ve ry marked shortening 
of the mternodes is usually a symptom of on e of the mo saic o r virus dis ­
eases . D ~warfing o£ the leave s w itho ut crinkling or cu rling, but with a 
marked ye llowing and w ith a ve r y marked shortening of the internodes 
so as to give ri se to almo st a r osetted appearance, is more fr equently a 
symptom of that g r oup of disord er s commonly des igned as yellow s, l it ­
tle peach , rosette, ( see P lates 1 a nd 2). 

Dwarfing accompanied by some crinkl ing but by little curling and by 
no yellowing of a few of the lower leaves of the shoot o r spur. the 
leaves open ing later being normal in appearance, is often a result of 
frost injury in the spring. It may a lso result from heavy spray applica-

DJ AGNOSJNG 

tions, particularl y o£ lime-s ulpllt1r. 
o f shoot o r spur, acco lllj);Lni cc1 hy 
aphid attack. D warfi ng, aCC()l1lpa 
ing of a g roup of leaves S() 11lC\\11 C1 
above and b clo\\·. is u sualh' du c t 
leaf hopper s, o r milcl e,,\' . ~ Occasi 
som ew h er e along th e shoot but u 
curling is lik:ely to be assoc iated 
g rowth, follmyed by a period () f 1'( 

Yellow and Purple F oli­
age.- As a lready indicated, 
defic iencies in soil m oisture 
or soil 11U tri en ts and crown 
or other injuries that inter­
fere ~"vith the conduction of 
the sap, tend t o give the 
leaves a pale g r een o r yel­
lowish gr ee n tinge. How­
eve r , such leaves . if disease­
free, per sist well thro ugh­
o u t t he growing season ex­
cept in cases of ex treme 
d routh. On the other hand , 
ye llo\Ving that fo ll ows the 
a ttack of so m e fung us or 
bact e rial dis eas e or some 
form of spray injury usually 
comes on m or e Clui ckl y. t he 
ye ll ow is much m o re int ense 
and leaf fall takes place 
muc h ea rli e r . 

The leaves of th e pea r and 
to a lesser degr e.e tho se of 
so m e of the o ther frui ts 
often assume a bright r ed-
d ish or purple color towards F 
the end of the growing sea- par 
S011. Any pro nounced colora- it se 
t ion of this kind in fr uit cen 
tre es u sually indicates the 
presence of crown or root injur: 
drouth late in the season. 

Burned or Scorched Foliage.- l\ 
shoot, such as is occas ioned by t 
(see page 30) often r es ults in ; Sl 

foliag e above the g irdle and theSE 
trees until late in the summer or 
blighting or blasting of the oper 
caused by the p ea r thrips (see pag 

A scorching or burning of thc ec 
g r een, may be due to fr os t , spray 
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tions, particularl y of lim c-s ulphur. Dwa rfin g o f t J1CSC sam c lowcr leavcs 
of shoot o r sp ur, accompa1lied hy llluch c urlin g, is ll s uall y th c r cs ult o[ 
aphid attack. J)w ar hn g, acco mpani cd hy cur lin g but se ld o m by ycllow­
in g of a group of leav es S() lll c\\,h e re al()1lg th e sh oot, \\,ith Jl () rmal leaves 
above anci b c l()\\" is lI su a ll y <Iu e t o a t e lllpo rary loca l attack of aphids, 
lea f hoppers, or lllild ew , Occasional dwarfl1l g o f a g ro up of leaves 
somew h er c along th e shoot lHlt unacco lllpanicd by e ithS'r yc ll ow in g o r 
curling is likcly t o b e associated with a temporary slow in g cl own in 
growth, follO\\'cd by a p erio cl o f r e l1 e \\'c cl vegetati ve act ivity. 

Yellow and Purple F oli­
age.- A s a lr eady indicated, 
deficien cies in soil m o istu re 
or so il llU trie,n ts and crown 
or otb e r injuri es th at in ter­
fer e w ith the co ncJu ction o f 
the sap , t end t o g i ve the 
lea \'es a pa le g r een o r ye 1-
lo\V isb g ree n tin ge. H o w ­
e \' c r , S u chI ea \' e s . i f di s e a s e -
fr ee . pers is t we ll thro ug h­
out th e g ron' ing seaso n ex­
cept in cases o f ex tr e l1l e 
drouth. O n the ot he r h a nd, 
ye ll owing that foll ows th e 
attack 0 f so m e fun g u s or 
hacterial cli se,a se o r so m e 
fo rm of spray injury u suall y 
co mes on Ill o r e (]ui ck ly . th e 
ye ll ow is llluch m o re int en se 
and leaf fall takes place 
much ea rli e r. 

The leayes of th e p ear and 
to a lesse r d eg r e,e t hose of 
so me of th e oth e r frui ts 
oft en assum e a bright r ed­
dish or purple color t owards 
the end of th e growing sea­
so n. An y pron oun ced colora­
t ion of th is k in d in fruit 
trees u su a lly indicates the 
prese nce o f c rown o r ro o t 
drouth lat e in th e se a son . 

Figure 3-1-,-A cherry leaf, n a tural s ize, 
pa rtly ske letoni ze cl by a s lug, Th e insect 
it se lf is shown s lig htl y to th e r ig ht of the 
ce nt e r or t he pi cture. 

injury . Tt m ay occas ionall y r es ul t f ro m 

Burned or Scorched F oliage.- l\1 ic1 seaso n g irc1ling of a lim b , twi g o r 
shoo t , s uch as is occas ion ed hy tll e fir e hli g ht oE th e apple a nd p ear 
(see page 30) o ftcn r es ul ts in a sudclen b r own in g o r blackening o f the 
foliage above the g irc1le a nd th ese with e r ed leaves may p e r sis t on th e 
trees until late in th e summ er o r eve n \\"ell into th e w inte r. A s imilar 
blighting o r blasting o f th e opening bud s of t he pea r is so m etimes 
ca used by thc p ea r thrips (see page 42). ' 

A sco rchin g o r 1 urnin g o f the edges of the leaf, th e ce nter r emainin g 
green, may b e due t o fr os t , spray burn s, o r too h eavy apIlicati o n s of 
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commercial fertilizers. If caused by frost, ther e is u sually an accom­
panying dwarfing and cur li ng of the leaf; if caused by spray applica­
tions or by t oo heavy applications of commercial fertilizers there is lit ­
tle o r no curling and dwarfing. When the burning is du e to sp ray appli­
cations, old and new foliage alike is affected; w hen it is due to fertilizer 
applicat ions, the youngest leaves are injured most severe ly. 

Caterpillars, Slugs, and Other Leaf Eaters.- The 'larvae and in some 
cases th e adults of a large numb er of different species of in sect s eat the 
foliage of fruit plants. For the most part th ese insects are popularly 
classed t ogeth er as caterpillars and slugs. Some kinds devour the en­
tire tissues of the leaf, other s only the softe r tissues between the rih s 
and large veins; and some sk elet on ize the leaves by eat ing away the 
succulent upper -surface or under- surface tissues. Slug injury of thi s 
kind on a cherry leaf is shown in F igure 34. lVl iners eat out the tissues 
bebveen th e two surfaces of the leaf; some kinds of cat erp illa r s spin 
webs of one ki nd or another, like the webworms or tent cate rpillar s; 
some, known as leaf-rollers, make a sort of a nest out of a leaf or leaf 
cluster and then feed on the protected tissues w ithin; some, like the 
rose-chafer s and bud-moths, feed principally on opening buds; and still 
other s have different habits. An egg cluster of one of t hese leaf ea t er s, 
the fruit tr ee leaf r oller, is shown in Figure 33. There is one r em edy 
for practically a ll of these leaf eating insects, na.mely, timely sp ray ing 
with som e poiso n, such as arsenate of lead. Usually the regular sp ray­
ing operations outlined in the calendar, wh ich is framed principa11y 
to control th e more se ri ous pests such as the codling moth, curcul io o r 
g rape-berry worm, w ill incid entally control these leaf caters . O ne 
notab le exce pti on i the apple-tree leaf-roller which is best cont roll ed by 
an o il emul sion or a miscible oil so appli ed as to reach tIle eggs just as 
g row th is startin g in the spring. 

Climbing Cutworms.- Though the climbing cutworms might be prop­
er ly classed with the ca t erpillars, slugs, a nd other leaf eat ing in sects, 
th eir nocturn a l habit s. the control measures effective aga in st them . and 
their r elati ve im portance in lVl ich igan all contribute toward m ak in g 
necessary their special consideration. These cate rpill ars spend the day­
lig ht hours in the so il or nncler trash. At night they climb the tree and 
may completely defoliate the topmost branches, returning to the ground 
before daybreak. Most of their work is done in the spr ing as the buds 
are openin g o r before the leaves are full gro·wn. Naturally the cater­
pillars them se lves are seldom seen but their preference for the open­
in g leaves and fl owers of the t opmost braches makes the ident ification 
of th eir work comparatively easy. Sometimes the defoliated terminals 
of non-v igo rous trees fail to leaf out again, resulting in more o r less 
dieback and th e development of a more or less characteristic "staghorn" 
condition. 

Since th ey a r e snch voracious feeders and since they work principally 
on expand ing foliage and openin g buds, arsen ical sprays are not very 
eff ect ive against them. Banding th e trunk of the trees w ith bands of 
loose cotton batting or tree tang1efoot to prevent the la rvae from 
r eaching the branches is the most satisfact ory control measure. Poison 
bran mash placed in the crotches of the trees o r on the so il imm ediately 
around them will destroy many. 

DIAGNO~ 

Aphids or Plant Lice.-Aph 
tack almost all kinds of pl an t ~ 
of the more tender foliage, cal 
leaves are dwarfed, shoot gro \ 
Control measures to be eHect 
is, when the eggs are hatch in 
around the insects, for it is t 
w ith a spray, and, as they are 
in contact with their bodies t c 
phate spray or dust appl icatior 

Figure 35.-Nymphs of the pear p 
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Psylla.-One of the most se 
sucking insect that in it s adul ' 
inch long. It winters over in 
quently be seen in great nume 
and summer the nymphs, pictt 
foliage and fruit, reducing the 
fo liation, and greatly weakenil 
tree. I n addition to this, the ho 
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Aphids or Plant Lice.-Aphids or plant lice of one kind or another at­
tack almost all kinds of plants. They generally work on the under side 
of the more tender foliage, causing the leaves to curl a round them. The 
leaves are dwarfed, shoot growth is checked, and other ill effec t s fo llow. 
Control measures to be effective mu st be applied relatively early, that 
is, when the eggs are hatching or at least before the leaves are curl ed 
around the insects, for it is then practically imposs ible t o reach th em 
with a spray, and, as they are sucking in sect s, the insecticide must come 
in contact with their bodies to be effective against them. N ico tin e sul­
phate spray or dust applications constitute the most sat isfact ory method 

Figure 35.-Nymphs of the pear psylla . (Photograph furnished by Wm. A. Ross.) 

of control. A delayed-dormant season application of the winter strength 
of lime-sulphur m ixture or of m iscib le oil is likewise of some a id in the 
control of certa in species, espec ia lly of the apple aphids. 

PsylIa.- One of the most se r ious pest s of the pear is the psylla, a 
sucking insect that in its adult form is not more than an eighth of an 
inch long. It w inters ove r in the adult or "fly" stage, and may fre­
quently be seen in great numb er s hidin g under rough bark. In spr ing 
and summer the nymphs, pictured in Figure 35, suck the juice of both 
foliage and fruit, reducing the size of the latter, causing premature de­
fo liat ion, and greatly weakening and lowering the productivity of the 
tree. In addition to this, the honeydew which the nymphs secrete "gums 
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up" both foliage and fruit, collects dust, and furnishes an ideal medium 
for the growth of sooty mold and other fu ngi (see F ig ure 65). The re­
sult is that the fruit is pract ically unsalable. The proper use of certa in 
contact insecticides in the regu lar spraying or dust ing schedules gen­
erally recommended for bearing pear trees is as effective against this 
pest as anything yet known. 

Thrips.- Though the work of thrips would generally be classed by 
growers as a foliage troub le, because of the wilting and dy ing of partly 
expanded leaves, they do not confine the ir attention to fol iage. One 
species attacks the buds of the strawberry and prevents the opening of 

Figure 36.-B listers on a pear leaf caused by mites. Mites also attack app le 
fol iage, but the injury has a somewhat d ifferent appearance from that on the pear. 

infested buds. The same species attacks developing peach fruits, pro­
ducing characterist ic blem ishes wh ich pers ist until p ick ing time (see 
Figure 63). Another spec ies attacks pear blossoms and "blasts" the set 
and still others attack other orchard trees. The usual r ecommended 
delayed-dormant sprays are fa irly effective in holding them in check. 

Blister Mites.- Blister mites, creatures of microscopIc size, cause 
small, irregularly-shaped bl isters on the leaves of · pears and a number 
of other fruits (see Figure 36). Their general effect is to weaken the 
tree, check its growth, and lower its productivity. From the standpoint 
of control they are to be regarded as bud-inhabiting pests, as they 
winter over about the bud scales and are best controlled by dormant or 
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delayed-dormant season spraying with winter-strength lim e-sulphur 
or with a miscible oil. 

Leaf Hoppers·-Leaf hoppers of many kinds cause injury t o the 
foliage of fruit plants. They are more likely to attack lat e in the sea­
son or in midseason than earlier. They suck the juice of the plant and 
give the foliage a grayish cast. A hopper-injured apple leaf, along side 
of an uninjured one, is shown in Figure 37. When infe station is sever e 
the plants are seriously weakened, \;vith attendant reduction of crop. 
Orchards that are ma intained in sod are so mewhat more subj ect to the 
attack of these pes ts than those under clean cultivat ion and som etim es 
a change from the one system of managcm cn t t o the oth er is warranted 

Figure 37.-An appl e leaf showing leaf hopper lIlJury is pictured at the left. 
On the right is an uninjured leaf for compari son. Note seve ral cas t skins of the 
leaf hopper on the leaf at the right. 

on this account if fo r no other reason. Summer applications of nico­
tine sulphate and bordeaux are the mos t effective r em edial m easures. 
However, if they do not become numerous until just shortly before the 
time for normal leaf fall , little attention n eed be paid t o them. 

Red Spiders.- Injurie s t o foliage more or less closely r esembling 
those occasioned by leafhopper s are caused by red spiders. These 
pests are so small that they are hardly visible t o the naked eye. N ever­
theless, under favorable conditions, they are found in great numbers on 
the under sides of the leaves of raspberries, dewberries, currants, 
gooseberries, and occasionally other fruits. Their feeding punctures 
result in the death of much of the green ti ssue of the leaf, giving it s 
upper surface a grayish or bronze yellow cast. The under sides of 
affected leaves have a cobwebby appearance, Attack s are u sually most 
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Figure 38.-A spotting of apple leaves caused by San Jose scale. Close inspec­
tion shows the pre ence of a scale insect nea r the center of each spot. These spots 
a r e usually dark reddish purp le in color a nd may be fo und on any of the common 
orchard fruit s except the cherry. 

severe during periods of hot dry weather. Damage to the foliage is 
often considerable . 

Fire Blight.--The canker form of this disease has already been de­
scribed and control measures discussed under the heading of localized 

Figure 39.-Leaf spot on quince 
foliage. This same disease also 
attacks the fruit (see figure 73). 

di so rders affecting trunks, branches, 
and shoots (see page 30). It should 
be ment ioned here because its most 
striking, if not its most dangerous, 
symptom is t he brown dead leaves 
that cl ing tenaciously to the blighted 
twigs throughout t he summer and 
ofte n well into the winter. Fe.w will 
mi stake this trouble after it has once 
been pointed out to them. This dis­
ease may make its appearance almost 
any time during the growing season. 
It may spre.ad very rapidly when 
there are abundant sou rces of infec­
tion , namely the hold-over winter 
can kers (see Figure 22) and blighted 
blossoms and when environmental 
conditions ar"e favorable. Many of 
it s outbreaks or epidemics are asso­
cia ted with periods of relatively high 
temperature. 

Control measu res have been al­
ready explained in connection with 
the discussion of the winter canke.rs. 

DIAGNO~ 

Removal of all blighted twig 
has been recommended but ' 
ticable. In a large percentag 
accord when it is limited tc 
when it runs back into cons] 
ers formed that serve to SI 
however, a watersprout or Sl 

crotch or one of the main 
removed immediately, as fai 
of disease to bark tissues in 
over canker will form and girl 

Leaf Spots, Scab, and Shot 
hole.- These terms are intend 
ed to refer to a large group 0 

ailments characterized by : 
spotting of the leaves of frui 
plants and caused by variou 
kinds of insects, bacteria, an( 
fungi. Other terms almos 
equally descriptive, such a. 
frog-eye, blight, and rust an 
sometimes used to designat< 
diseases of this type. Fre 
quently the spots are so nu 
merous that they run together 
causing large irregularly 
shaped lesions. The spot: 
caused by different fungi 0 : 

bacteria that are here groupec 
together vary greatly in size 
color, shape and general ap 
pearance (see Figures 39, 40 
41 and Plate 3). A leaf spot· 
ting- caused by San Jose scalI 
is shown in Figure 38. In som< 
instances, the tissues invadec 
by the organisms are cut of 
and drop out of the leaf, givin§ 
it a perforated or "shot-hole' 
appearance. In many cases in· 
fected leaves turn yellow anc 
drop off prematurely. 

In any case the effect of th 
whole, resulting in reduced y 
vegetative growth, and in grea 
of these leaf-spotting or leaf­
fruit and cause lesions that se] 
these, the leaf blight of the ql 
in Figure 73. For the most pal 
trolled by proper spraying wit 
mended in the regular sprayin§ 
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Removal of all blighted tw igs as th ey appear in th e g rowl11 g season 
has been recommended but w hen infection is sever e is hardly prac­
ticable. In a large percentage of cases the blig ht dies out of its own 
accord when it is limited to the new shoot growth. Usually only 
when it runs back into considerably olde.r wood are hold-over cank­
ers formed that se rve t o spread the disease th e next season. If, 
however, a watersprout or sucker coming out f rom the crown, trunk, 
crotch or one of the main branches start s to blig ht , it should be 
removed immediate ly, a s failure t o do so might per mit the spread 
of disease to bark ti ssues in one of these vital spots w here a hold ­
over canker will form and girdling of li mb or the tree will begin. 

Leaf Spots, Scab, and Shot. 
hole.- These terms are intend­
ed to refer t o a large group of 
ai lments characterized by a 
spotting of the leaves of fruit 
plants and caused by various 
kinds of insect s, bacteria, and 
fungi. Other term s almost 
equally descriptive, such as 
frog-eye, blight, and rust are 
sometimes used to designate 
diseases of this type. Fre­
quently the spots are so nu­
merous that they run together, 
causing large irregularly-
shaped lesions. The spots 
caused by diffe.rent fungi or 
bacteria that are here grouped 
together vary greatly in size. 
color, shape and general ap­
pearance (see Figures 39, 40, 
41 and Plate 3). A leaf spot­
ting- caused by San Jose scale 
is shown in Figure 38. In some 
instances, the tissues invaded 
by the organisms are cut off 
and drop out of the leaf, giving 
it a perforated or "shot-hole" 
appearance. In many cases in­
fected leaves turn yellow and 
drop off prematurely. 

Figure 40.-Scab lesions on the leaf OI 

an apple. Scab a lso appears on pear 
leaves in a similar form. 

In any case the effect of these diseases is to weaken the plant as a 
whole, resulting in reduced yields of lower g rade fruits, in lessened 
vegetative growth, and in g reate r susceptibility to winter injury. Some 
of these leaf- spotting or leaf-blig hting fungi invade the tiss ues of the 
fruit and cause lesions that seriously affect their market value. One of 
these, the leaf blight of the quince, as it affects the fruit, is illustrated 
in Figure 73. For the most part these diseases can be satisfactorily con­
trolled by proper spraying with suitable fungicides, such as are recom­
mended in the regular spraying schedules for the different fr uits. In the 
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Figure 41.-Bacteria leaf 
spo t of peach. This dis­
ease also occu rs 0 11 p lums. 
Compare with F ig ure 42, 
showing a sim ilar condi­
tion due to spray burn. 

cas e 0 r certai n fru it s, as for in stance the 
sour cherry, the spray schedule is framed 
primarily to control it s leaf spot disease. 

Spray Burn.- Leaf spotting that in gen­
eral appearance closely resembles that 
caused by certain fungi and bacteria is 
so met imes caused by spray applications. 
Sometimes th e injury takes t he form of 
either r ound or irregula rly-s haped spots or 
of brown areas a long t he margins of the 
leaf. If this marginal spotting or killing 
occur s when the leaf is only partly grown 
it may arrest development locally, result ­
ing in more or less crinkling, cu rling, and 
even dwarfing of the fo liage. A lmost any 
of the spray materials when u sed in too 
great conce ntrati on or in excess ive amounts 
may lead t o this form of fo liage inj ury. 
th ough the sta ndard materials recom­
mend ed in th e r egular spray schedules of 
the Expe rim ent Station are much less in­
jurious than certain of t he trade prepara­
tion s. Certai n characteristic for illS of sp ray 
injury on cherry fo liage are shown at B in 

PIa t e 3 and on apple' foliage in Ilates 4 
and 5. A leaf spotting and shot-hole ef­
fect in peaches caused by spray ing is pic­
tured in Figure 42. 

Leaf spo tting or burning is often fol­
lowed by a premature ye llowing and drop-· 
ping of the foliage with a ll the attendant 
weakened effects on the tree. Certain 
seasonal or environmenta l conditions ren­
der foliage particularly suscep tible to 
spray injury. Changing from one fungi­
cide to another in the middle of the sea­
son's schedule of sp ray operat ions, par­
ticularly in the case of cherrie s, is ve ry 
likely to lead to leaf yellowing and pre­
mature defoliation. Often it is very di f­
ficult to di stin g uish between some of the 
forms of spray burns and ce,rtain of the 
leaf spotting fungus les ions. Knowledge 
of the conditions under which the spotting 
appears, together with the appearance of 

Figure 42.-Leaf spot and 
shot -hole of peach due to 
sp ray burn. 

Compare with Figure 41 , 
showing simi lar lesions 
caused by a bacterial dis ­
ease. 
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spots due to different ' 
what the trouble may rea 

From the very nature 
rather than r emed ial. TJ­
offer a number of sugges 

Mildew.-Mildews are 
Powdery mildew is coml 
berry, and gooseberry th 
plants seriously damagec 
powdery mildew in gen( 
than preventive. 

Rust. - Though often 
app lied to such disease:' 
as the leaf spot of stra w­
berry and t o anthrac­
noses of various kind s, 
th is term more accurate­
ly describes true rust dis­
eases such as are found 
on apple, quince, black­
berry and ra spberry. 
App le r ust is unco mmon 
in M ichigan but quince 
rust occurs in a number 
of places. It more com­
monly attacks the stems 
and fru its causing swo l­
len areas tinged with 
red and covered by a 
distinct fungous growth. 
A rust-infected fruit is 
shown in Figure 72. The 
same disease attacks tbe 
red and lowbush cedar 
producing ga ll s 01: 

"cedar apples ." The dise; 
which se rve as the sprin~ 

Peach Leaf CurI.-The 
peach leaves that are inf 
44, makes identification, 

, they turn yellow and fal 
from leaf to leaf ,to any c( 
being limited almost com 
in the spring. It is readil 
lime-sulphur mixtur e. It ' 
the buds start t o ope n in 

Sooty Fungus. A numl 
are occasionally fo und on 
part they grow on honeyd 
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spots due t o different causes, furnishes the mos t r eliable clues to 
what t he trouble may r eally be. 

From the very nature of the injury, treatment must be preventive 
rather than remed ial. The statem ents that have been made incidentally 
offer.a number of suggest ions for avo iding th e trouble. 

Mildew.- M ildews are of h vo general t ypes, powdery and downy. 
Powdery m ildew is common on the foliage of the cherry, g rape, r asp­
berry, and gooseberry though the gooseberry is the onl y one of these 
plants seriously damaged (see Figure 43). vVith this fruit and w ith 
powdery mildew in general the treatment is usually r emedial r ather 
than preventive. 

Rust. - Though often 
app lied t o such di sease 
as the leaf spot of stra w­
ber ry and t o anthrac­
noses of various kind s, 
this te r m more accurate­
ly describes true r ust di s­
eases such as are found 
on apple, quinc e, black­
berry and raspberry. 
App le rust is unco mmon 
in Michigan but quince 
rust occurs in a number 
of places. It more com­
monly attacks the stems 
and fruit s caus ing- swol­
len areas tinged with 
red and covered by a 
distinct fungous growth. 
A rust-infected fruit is 
shown in Figure 72. The 
same disease attacks th e Figure 43.- Powdery mildew on leaves of the 

cherry. 
red and lowbu sh cedar, 
producing galls or 
"cedar apples ." The di sease can be contro ll ed by destroying the ceda rs 
which serve as the spring source of in fec tion. 

Peach Leaf Curl.- The swollen, curled, and velvet y appearance of 
peach leaves that are infected with this disease, illustrated in Figure 
44, makes identification very easy. About the middle of the season 

, they turn ye llow and fall off. Fortunately the curl does not spread 
from leaf to leaf ,to any considerable extent during the growing season, 
being limited almost completely to those leaves that open out with it 
in the spring. It is readily controlled by dormant-season spray ing with 
lime -sulphur mixture. It is important that appl ication be made before 
the buds start to ope n in the sp rin g. 

Sooty Fungus. A number of fung i that g ive r ise to a soo ty growth 
, are occasionally found on the surface of leaves and fruit. For the most 

part t hey grow on honeydew secreted by aphids, psyllids, or other suck-
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ing in sects. They are not truly parasitic on the plant. They may be 
best controlled by combating the pests responsible for the main injury. 

Affecting the Flowers 

Blossom Blight.- The term blossom blight is used to refer to the de­
struction of open or partly open flowers by fungi or bacteria. The fire 
blight of appl e and pear and the brown rot fungus of stone fruits are 
th e mo st common causes of this trouble in Michigan. The destruction 

Figure 44.,--}\ peach shoo t showing hea lthy leaves and leaves infected with the 
leaf curl fUll g us. 

of so me of th e DO\ver s is not in itself a cause for much alarm but when 
the blight of the blosso ms m ean s the subsequent invasion and killing 
of the spur o r t w ig, a s it oft en does in the apple and pear, it is a more 
se rious matter. A blig htin g or " blasting" of the opening buds of the 
pear is a lso du e t o thrips ( see page 42). Most cases of failure to set 
fruit , however, a r e due t o factors other than disease. Among the more 
important of th ese factors are poor soil, especially a deficiency in avail­
able nitroge n, cloudy, rainy w eath er during the blossoming season, 
fr os t , lack o f sati sfa ct ory varieti es fo r cross pollination purposes, and 
failure t o provide bees to effect a transfer of pollen from flower to 

DIAGNC 

fl ower. Disturbed 'water re' 
such as a r e occas ioned by p 
leads to th e dropping of man 

Afl 

Codling Moth.- T he mos t 
deciduous fruit s is t he cod lin 
so-call ed "worms" in app lE 
pear s, and quinces and not U l 

unco mmonly is fo und in tl 
fruit s of the peach and mal 
w ild r ela tives of the appl 
such as the haw, I t is Iik 
wise r esponsible fo r a conside 
abl e perce ntage of the "sting 
of the apple and pear. F igur 
45 -48 show yarious types ' 
injuri es and blemi shes caus< 
by thi s in sect. I t may be co' 
trolled sati sfa ct orily by propl 
spray ing with an arsenical po 
son. The summer spray ir 
schedule generally reco r 
mended fo r apples and pea 
is always planned \vith t l 
control of thi s insect in view. 

Surface-eating Fruit Worn 
known t o ea t the surface ti s: 
juries se ldom ext end deep ly i 

F ig ure 46.-A codling moth ' 

fl es h of the fruit in all di] 
sues turn brown and often 
badly infes t ed apple is sho 
scar s on the surface of t h 
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flower. Disturbed water re lations during the period of fruit setting, 
such as are occasioned by plow in g or disc in g at that time, frequently 
leads t o the dropping of m any blossoms that otherwise would set fruit. 

Affecting the Fruit 

Codling Moth.- The m os t important of the fruit-infesting insects of 
deciduous fruits is the codling m oth . It is r esponsible for most of the 
so-called "worms" in apples, 
pears, and quinces and not un­
unco mmonly is found in the 
fruits of the peach and many 
wild r elatives of the apple, 
such as the haw. It is like ­
wise responsible. for a consider­
abl e percentage of the "stings" 
of the apple and pear. F ig ures 
45-48 show va rious types of 
injuri es and blemishes caused 
by this insect. It may be con­
troll ed sat isfactorily by proper 
spraying with an arsenical poi­
son. The. summer spraying 
schedule generally recom­
mended fo r apples and pears 
is always planned w ith the 
control of this insect in view. 

Figure 4S.-A codling moth 
about the core of an apple. 

burrow 

Surface-eating Fruit Worms.- The larvae of a number of in sects are 
kn ow n t o eat the surface ti ssues of different kinds of fruits. Such in­
juries seldom ext end deep ly into the ti ssues of the fruit but they result 

Figure 46.-A codling moth exit hole. 

in blemi shes that seriously re­
duce it s ma rke t value . Some 
of the.se injuri es are shown in 
f;'igures 49-51. As a rul e 
thoro ug h spraying fo r the cod­
lin g moth or curculio or the 
le<l f eat in g cate rpillars will 
control pe st s of thi s type, no 
special application being nec­
essa ry for them. 

MagglOts. - Fr uit - infesting 
mag'got s are the la r vae of so ­
called fruit fli es. The two most 
important kind s in Michigan 
are the. app le and cherry mag­
gots. They are eas ily r ecog­
ni zed by the small tunnel s 
which they make through the 

fl es h of the fr ui t in a ll directions a 1l d surrounding which the ti s­
sues turn brown and often start to decay. A sec tion through a 
bad ly in fested apple. is shown in Figure 52 a nd Figure 53 shows 
scars on the surface of the apple where the skin was punctured 
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Fig ure 47.- An app le sh ow il1 g a number of the 
sma li e r type o f b lemi s hes cau sed by the second brood 
la rvae of the coell ing moth. The se a r e t ypical cod ling 
m o th "s tin gs." 

hy mature flies for 
egg lay ing. 'The lar ­
vae themselves a r e 
footless, headless, 
.' lender , and less 
than a quarter of an 
in ch long. Infested 
fruit is practically 
-worthless. The ar ­
se nica l poi sons rec-
0 111 m e.n ded in the 
r egu la r spraying 
sch edule s u sually af­
ford sufficient pro­
t ect ion against them. 
Clean sanitatio fl 
aho u t the o rchard 
wi ll do much toward 
holding maggot s 111 

chec k. 
Curculios. 

vV orllliness in th e 
stone fruits is g ener ­
ally due t o attack by 
on e or another of 

t he curculi os, a group of pes t s that is of about the sa m e. r elative im­
portance in th eir culture a s codlin g moth is in t he culture of app les 
and pea r s. Typical curculi o injury on plum is sho\V n in Figure 54 and 
Figures 55-58 s how various fo rm s of curculio injury on app les. Con­
trol is secured by the proper u se of ars enica l sprays. rrhe re.gularly 
recomm ended spraying sc hedule s of a ll th ese fruit s are primarily 
dev ised for the control 
of these p e. t s . 

Alabama Moth.­
During the harvest ing 
season t he skin o f th e 
peach may be punc­
tured hy the A labama 
moth. These punctures 
appear as s mall r ound 
holes, ofte n n ot larger 
than pin pricks. The 
soft ti ssu es unde.rnea th 
soon start t o d ecay a nd 
the fr ui t beco mes un -­
salable. The holes are 
the feeding- pun cture s 
of the adult m oth that 
s llcks the juices of the 
ripe fruit. Fruit tha t 
is still firm is not punc­
turecl. Frost kills the 

Figure 48.-A s urface blemish ca used by a first 
brood coelling moth larva. 
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moths e.ach year and apparcn t1 y 
but a fr esh invas ion from more s( 
fall. Spray appl ica tions arc inc 

Figure s -E) a l lel SO.- Injurie s t o part 
tu sso ck 111 ot h. 

peaches wh il e th ey are st ill fir m 
packin g shed until th ey su ft en, it 
the mot hs ca nn o t puncture th em. 

Stings.- So-ca llcd "s tin gs " arc 
any o f a large number of in ­
sects. The chi ef offe nd er ~i 
a r e the codl i ng- moth, se \ ­
e ral spee i es o f eu rculio, and 
th e red bug-so It is ofte ll 
difficult to di stingui sh be­
tween th e -work of these dif ­
fe r en t p es t s fr o m a cas ual 
exa minati on of the ,\fo und 
o r blemish. Some of th e 
more cO llllll on " stings" ar c 
shown in Figures 55-59. 
Us ually the surface of til e 
fruit is depres sed or in -­
dented at th e point where 
the fruit was "s tung." T he 
inj ury is generally occa­
sioned by a feeding or egg-­
laying- puncture and may be Fi( 
littl e 1110re than skin deep app l ~ 
or it may ex tend to the core 
or pit of the fruit. The surface ll( 
be classed by so me as stings, thou 
punctures or by the feed in g punctl 
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moths each yca r and a ppa r ent I y tbe pest does n ot breed in Michigan 
but a fresh invasion from more southern di stricts may be expected each 
fall. Spray applications are ineffective. Control consists in picking 

F igures -1-9 and SO.- Injuric s 1.0 partl y g rown apples caused by larvae of the 
tu ssoc k mot h. 

peache s while they are st ill firm and, if they are left in the orchard or 
packing shed until th ey soften, in so covcri ng or protecting thcm that 
the 1110ths cannot puncture th em . 

Stings.- So-called "sti n g~·;" a r c of many kinds and may be cau sed hy 
any of a large number of in­
sects. Th e chief offe ncl er ~; 
are the codlin g- m oth, se\· ­
eral spec ies of curculi o, and 
the red bug- so It is ofte1l 
difficult to di st inguish be ­
tween the work of thesc di r­
fe rent pests from a cas ua l 
exa min a t ion of the woun c1 
or blemi sh. Some of the 
more C0111 111 0n "stings" a rc 
shown in Figures 55-59. 
Us ually the surface of the 
fr ui t is de.pre .'scd or in ·­
dented at t he point where 
the fruit was "stung." Th e 
injury is gencrally occa­
sioned by a feeding or egg-
laying puncture and may be Fjoure SI. \'\' ork of the rose-chafer on th e 
li tt le more than skin deep appl~. 
or it may extend to the. core 
or pit of the fruit. The surface blemishes sh uvvn in Figures 60-64 would 
he classed by so me as stings, though th ey are not causcd by egg-laying 
punctures or by the feeding punctures of in sects with biting monthparts, 
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Figure 52.-Section of an apple showing the work of th e app le maggot. The 
tunnels th em se lves are small but often the tiss ues for some distance about them 
turn brown . 

Figure 53.-Surface scars on the apple showing where eggs of the apple maggot 
have been deposited. 

DIAGNC 

such as those in Figures 55-~ 
particular usually lead to a v 
fruit. The presence of one 0 

Figure 54.-Curculio injury on 
typ ica l crescent-shaped egg-Iayinf 
exudes and co ll ects at the se poil 
photograph shows a number of 

a surface one, may not ruin t 
lowering its grade and valt 
that are ge.nerally recom-­
mended for the more seri­
ous pests, particularly the 
coelling moth, curculio and 
g r ape berry moth, gener­
a lly take care of the stings. 

Scab.- The term scab is 
more or less descriptive of 
a kind of spotting on the 
fr uit s and 'leaves and, in 
some cases on the twigs of 
apple, pear, and peach. 
These diseases are caused 
by fungi which grow for 
the most part on the sur­
face or just beneath the 
cuticle of the affected por­
tion forming a dark mass 
of fungous growth, which, 
together with the affected 
fruit tissue, gives the char­
acteristic scabby appear­
ance such as is shown in 
Figures 66 and 67. More d; 
parts. When the attacks 
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such as those in Figures 55-58. The feed ing punctures of the aphids in 
particular usually lead to a very marked dwarfing and deforming of t he 
fruit. The presence of one o r two stings, especially where the injury is 

Figure 54.-Curcu lio injury on plums. The specimen on the right shows seve ral 
typical crescent-shaped egg-laying punctures. In time more or less g um genera lly 
exude s and co ll ects at the se point s before the fruit drops to the g round. T he 
photograph shows a number of these exudations. 

a surface one, may not ruin the fruit for market but it always results in 
lowering its grade and value. Fortunately the spraying treat ments 
that are ge.nerally recom·· 
mended for the more seri­
ous pests, particularly the 
codling moth, curculio and 
grape berry moth, gener­
ally take care of the stings. 

Scab.- The term scab is 
more or less descriptive of 
a kind of spotting on the 
fr ui ts and 'leaves and, in 
some cases on the twigs 0 f . 
apple, pear, and peach. 
These diseases are caused 
by fungi which grow for 
the most part on the sur­
face or just beneath the 
cuticle of the. affected por­
tion forming a dark mass 
of fungous growth, which, 
together with the affected 
fruit tissue, gives the char­
acteristic scabby appear­
ance such as is shown in 

Figure 55.-An apple badly deformed by 
severa l egg- laying punctures of the p lum 
curculio. Figure 56 shows an earlier stage 
of this ii1jury. 

Figures 66 and 67. More damage is done to the fruit than to other 
parts. When the attacks are light tl1.e injury is limited to t he 
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surface; when severe, it may result in a one-sided development of the 
fruit and sometimes cracking. The scab lesions not only are blemishes 

Figure 56. Partly-grown apples showing stings caused by the egg-laying punc­
tures of the plum curculio. Note how closely they resemble those on the plum 
shown in Figure 54. If the egg fails to hatch the wound corks over and the fruit 
may mature without the injury becoming any more prominent than it appears in 
this picture. It remains a st rictly surface blemish. On the other hand, if the egg 
hatches and the larva tunnels in to the core the result may be a se rious deformity 
of the fruit, such as is shown in Figure 55. 

in themselves, resulting in a lowered grade, but they provide points of 
entrance for a number of the different fruit-decay organisms. Con­

Figure 57.-Surface blemishes caused by 
the egg-laying punctures of the apple cur­
culio, an insect related to the plum cur­
culio. The nature of the attendant in­
jury to the flesh is shown in Figure 58. 

trol is secured by following the, 
regularly-recommended spray­
ing schedules. 

Sooty Blotch.-A surface fun ­
gus, often found on apples and 
pears is described fairly accu­
rately by its name" sooty blotch. 
It is pictured in Figure 70. The 
regular spraying schedule rec­
ommended for scab generally 
gives satisfactory control of 
sooty blotch. 

Rot.-The decay of fruit 111 

storage, in transit and before 
picking may be due to anyone 
or more of a number of fungi 
and more rarely to bacteria. 
Each of these rots presents cer­
tain characteristics by which it 
may be identified, though it i~ 
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often somewhat difficult t( 
black rot is applied to cha 
of certain fruits, particulal 
apples and grapes. Figure 
shows a photograph of an c 
pIe whose complete decay r 
been caused by the black J 

fungus. Brown rot is especi, 
ly destructive to stone fru 
and each season many peach 
plums, and cherries rot 1 
fore or soon after they rea 
the market. Rotted fruits <­

brown in color and are usua 
covered by tufts of the n 
producing fungus (see Figl 
68). Soft rot or blue mold 
the most destructive stora 
rot of the apple and the sa l 
disease attacks many ot!-
fruits. Decayed parts 
brown, very soft and wate 
and are. usually covered by 
bluish growth of mold. App: 
that are decaying in stora 
because of soft rot or bl 
mold are shown in Plate 6 
pleasant but characteri st ic ' 

Figure 59.-

Numerous other fungi, rna 
commonly classed as molds, 
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often somewhat difficult to differentiate between them. The. term 
black rot is applied to chacteristically black or dark colored decays 
of certain fruits, particularly 
apples and grapes. Figure 74 
shows a photograph of an ap­
ple whose complete decay has 
been caused by the black rot 
fungus. Brown rot is especial­
ly destructive to stone fruits 
and each season many peaches, 
plums, and cherries rot be­
fore or soon after they reach 
the market. Rotted fruits arc 
brown in color and are usually 
covered by tufts of the rot­
producing fungus (see Figure 
68). Soft rot or blue mold is 
the most destructive storage 
rot of the apple and the same 
disease attacks many other 
fruits. Decayed parts are 
brown, very soft and watery, 
and are. usually covered by a 
bluish growth of mold. Apples 
that are decaying in s torage 
because of soft rot or blue 

Figure 58.-A sect ion through an apple 
stung by the apple curculio and in which 
the larva has t unneled through to the 
core. Surface blemishes caused by this 
same insect are shown in Figure 57. 

mold are shown in Plate 6. Fruits partiaJly rotted hav e a very nn ­
pleasant but characteristic "blue mold" taste. 

Figure 59.-Red bug injuries on apple. 

Numerous other fungi, many of which like the soft rot organisms are 
commonly classed as molds, lead to the rotting of fruit in transit or in 
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storage, though they may ca use very li ttle or no loss before harves t . 
Most of th ese decays, even th ose workin g only on fr uit a ft er pickin g, 
may be prevented by pr oper o rcha rd spraying . For tuna t ely, those 

F ig ure 60.-App Jcs s tullt cd a nci defo rmcd by rosy aphids a nd green ap hid s. 

sp raying trea tm ent s t ha t ar e effect ive aga ins t the leaf spot s and o th er 
fungus d iseas es of the orchard are at the same t ime effective against 
the various fruit decays, thoug h in so me instances special spraying 

Fig ure 61.-An ap ple, somewhat 
dwarfed a nd w ith a rough, uneve n, 
more or less pitted a nd wa r ty su rface, 
th e r esult of rosy aphis attack. 

treatment s a r e r equired. Care in 
picking, g rading, and packing 
does much to r educe the decay 
developing in storage and tran sit, 
large ly t hroug h avoiding mechan­
ical injuries that bruise o r break 
t he skin or epidermis of the fruit . 
Main te na nce. of a comparat ively 
low te mpera ture during t ra nsit 
or st orage greatly reduces st or­
age losses from decay. 

SoaId.- Intense sunshin e, u su­
a lly combin ed with low a t mos­
pheric humidity or hig h t emp era­
t ure or w it h both , may result in 
w hat is geneTally described a s a 
scalding of t he exposed side of 
t he fru it. As would be expected, 
f ruit on the south and wes t sides 
of t he tree is most subj ect t o t his 
form of injury . I n apples and 

pears it usually takes the fo rm of so mewhat sunken, dark, g lossy 
areas, with more or less cork for mation just ben eath the surface 
(see F ig u re 71). The injury is often mistaken for something caused 
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duction methods that favo r 
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ored fruit and premature 
p icking are contributory 
causes, thoug h its appearan( 
2bly delayed by the use of 0 

Baldwin Spot, Cork, Dr( 
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ally associat ed with local or 
They a r e not caused by fun 
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by fungus attack. Prevention lies in the use of such cultural and prun­
ing practices as will augment and conserve the soil moisture supply, 
reduce transpiration, and 
provide at least a certain 
amount of shade for the 
developing fruit. 

Distinct from the sun scald 
that has just been mentioned 
is storage scald. Thi s, too, 
gives the fruit a scalded ap­
pearance (see Plate 6) and, 
similarly, is in no way re­
lated to insect or fungus at­
tack. It develops mainly on 
the uncolored sides of apples 
and pears, that is, where the 
underlying or ground color 
is not masked by an ove rly­
ing blush or stripe . Pro­
duction methods that favo r 
the maturing of poorly co l- Figure 62.-Spotting caused by the pres-
ored fruit and premature ence of San Jose Scale on the fruit. 
picking are contributory 
causes, though its appearance in storage can be prevented or consider­
cbly delayed by the use of oiled paper wrappers. 

Baldwin Spot, Cork, Drouth Spot, Bitter Pit. These names and 
several others are applied to 
various types of a group of 
di sorders t hat apparent ly are 
more or less related and that 
are fo und principally in the 
flesh of the apple, though 
somethin g of a simila r nature 
is sometimes found in the plu m. 
These diseases a re character­
ized by the deve lopment of 
brownish, rather dry corky 
spots in the flesh of the fruit, 
sometimes close to the surface, 
sometimes at or near the core, 
sometimes more or less evenly 
distributed throughout t he 
fl esh (see Plate 8). The names 
themselves are more or less 
descriptive of the lesions. The 
exact cause or causes of these 

Figure 63.-Partly g rown peaches show- disorders are not known, 
ing injury caused by peach thrips. though there is some reason 

to believe that they are gener­
ally associated with local or temporary water deficits w ithin the plant. 
They are not caused by fungus or insect attacks. Definite remedial 
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measures are not known. The selection of deep, well drained soils and 
the use of those cultural practices that tend to conserve moisture are 
mentioned as the best known means of prevention. 

What is considered by some as a related disorder , that, however, is 
more likely to develop in storage than in the orchard, is known as in­
ternal browning or internal "breakdowll." The first of these two 
terms serves to describe the trouble rather accurately. It is pictured in 
Plate 6. 

Spots.- Various types of spots are foulld on fruits of differ ent kinds . 
Some are caused by fungi, some by bacteria and others are due to non­
parasitic causes. These spots, unlike scab, are usually caused by a kill ­
ing of a portion of the surface tissue and th e diseas ed area penetrates 
to a greater depth into the fruits. Peaches are subject to a hacterial 
spot which is characterized by small, reddish -b rown, dead areas which 

Figure 64.-Work of the false tarnished plant bug on pears. 

are at first smooth but later crack:ed over the surface. P each blight, a 
fungous disease, also attacks peaches. Spots caused by this disease 
have a light colored center surrounded by a red ring. Another fungous 
d isease attacks the quince, producing round, slightly sunken, reddish ­
brown spots which are usually less than a quarter of an inch in diameter. 
Apples are attacked by still other spot diseases, most of which appear 
in storage. :Most of the fungous and bacterial spots can be controlled 
by sprays and good cultural methods. 

Apple s are also attacked by a spot for which no definite cause is 
known. This has been called Jonathan spot because of the extreme 
susceptibility of the Jonathan to this trouble though it is by no means 
confined to this variety. The spots are small, dark colored, and little 
more than skin deep. Plate 7 show some of these spots on fru it s of 
the Northern Spy variety and Plate 7 E and F shows the more charac­
teristic spots as they appear on the Jonathan. The disease, if it appears 
at all, usually develops a fter the fruit is harve ted and Jonathan apples 

DIAG: 

in storage should be inspl 
possible after the appearan 

Hail Injury.- Injuries 0 

round sunken spots of val 
The skin is usually not d: 
and becomes more or less 
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in storage should be inspected frequen tly and disposed of a soon as 
possible after the appearance of the disease. 

Hail Injury.- Injur ies of fru it occas ioned by hail take t he form of 
round sunken spots of va ry ing sizes on the exposed side of the frui t . 
The skin is usually not discolored but the flesh beneath turns brown 
and becomes more or less corky. Two hail-pecked apples are shown 
in Figure 75. 

Figure 6S.-A pear di scolored by a sooty mold growing on the honeydew secreted 
by psylla nymphs. (Photograph furnished by Wm. A. Ross.) 

Fruit Cracking.- Any one of several things may cause fruits of certain 
kinds to crack. Heavy rains late during the growing season following 
a long-continued drouth may cause more or less splitting, especially of 
stone fruits and apples. Cracks due to this cause are clean-edged, 
that is, no fungus or other lesions are associated with the flesh crack, 
though the exposed flesh soop becomes subject to decay because of the 

~---~--...... ------------------------------------------------------------/ 
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entrance of wound-rot fungi. Sweet cherries (see Figure 76) are 
especially subject to cracking at or shortly before maturity when at­
mospheric humidity is high. It is difficult if not impossible to reduce 

materially the cracking that is 
due to soil moisture or atmos­
pheric conditions, though cultural 
practices that provide more. uni­
form soil moisture conditions al e 
of some aid. Not infrequently, 
very severe attacks of scab cause 
apples, pears, and peaches to 
crack. The beginning of some of 
these cracks is shown in Figure 
67. In these cases, of course, the 
characteristic lesions of the fungi 
are associated vy!th the crack. 
Prevention lies ill the control of 
the fungi in question. Cnder cer­
tain environmental conditions the 

Figure 66.-Scab spo ts on a nearly application of either Borrleaux 
mature peac h. m ixture or the lime,-s1.11phur spray 

to apples leads LO cracking that 
closely resembles that caused by scab. 

Russeting.- I t is normal for the fruits of ce rtain vari eties of pears 
and apples to be more or less complet ely r ussetecl. Th is cond ition of 
the surface is likewise found in many other var ietie s that are not 
characteristically russeted, 
especially during seasons 
or in sections of high at­
mospheric humidity. l~us­
seted patches or areas on 
the apple and pear are 
sometimes caused by or at 
least associated with scab 
lesions that heal over and 
sometimes they represent 
hea!cc:-·ovc r scars made by 
surface-ea ting- in sects (see 
Figure 81). The applica­
tion of certain spray mate ­
rials, especially Bordeaux 
mixture, accentuates the 
trouble. It has been found 
that the use of dusting ma-
terials result s in less fruit Figure 67.-App le scab. Note the cracks 
russeting than the use of in the large ~ lesions. The pear and quince 
liquid sprays carrying the are a lso subject to scab. 
same active ingredients. In 
general it may be said that from this standpoint greater care is re.quired 
in the selection of spray materials for a moist than for a dry climate. 

Frost Rings. The russet bands or rings that are ~ometimes found 
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around the blossom end of fruits, particularly apples and pears, are 
in most cases due to frost occurring during or shortly aft er the period 
of fruit setting. A frost band of this kind on a pear is shown in Figure 
78. The russet scar on an apple shown in Figure 77 was probably 
caused by frost shortly after fruit setting. Fros t injuries of the same 
type are not uncommon in plums. 

Wartiness.-Associated with the russeting that may be due ei ther t o 
scab, spray injury or unfavorable weather conditions is often an uneven­
ness of surface that in extreme cases is rather accurately described by 
the term wartiness (see Figure 79) . When due to high humidity little 
can be done to prevent it except through the use of varieties that are 
not susceptible to this form of injury. When due to scab attack or t o 
the use of certain spray materials, the condition can be largely pre­
vented through proper spraying treatments. 

Limb Rub.- Surface blemish ­
es in which the skin turns 
brown, is sometime roughened 
or russeted (see Figure 80) or 
sometimes is left smooth and 
glossy as in a mild case of sun­
scald, are due to limb rub. The 
blemishes may be serious 
enough to lower the grade of 
a fruit because of appearance 
but seldom injure the fleshy 
tissues. Making the. tree rea­
sonably open by means of prun­
ing is the only preventive. 

Wind Bruises. - High winds 
shortly before harvest may re­
sult in considerable bruising of 
both sweet and sour cherries. 
The bruised spots turn brown 
and prese.nt the appearance of 
local infection of the brown 

Figure 68.-Brown rot on the peach. 
This decay a lso occurs on the other 
stone fruits. 

rot fungus. The quality of the fruit is really not seriously in­
jured but its market value is lowered because of its appearance. Wind­
breaks that protect the orchard and very light pruning that leaves the 
tops of the trees comparatively dense are the only known means of pre­
venting this trouble. 

Watercore.-This term rather accurately describes a condition of flesh 
in the apple sometimes developing as the fruit approaches maturity 
and sometimes after it has been placed in storage. It is not, however, 
always limited to the core. The injured tissues become water-logged 
or water-soaked and often hard and g lassy (see A and B, Plate 7). 
Badly infected fruits are practically unsalable. Certain varieties, such 
as King, are especially susceptible. Investigations lead to the con­
elusion that intense sunshine during the ripening period is an important 
contributing factor. Delayed harvesting apparently increases the 
amount of watercore. No satisfactory control measures are known. 
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Figure 69.-Plum pockets. Note the puffy balloon-like appearance of the fruits. 
The lower specimen that has been sectioned shows that they are hollow. 

DIAG} 
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Plum Pockets.- A disease mor e or less closely related to that causing 
leaf curl in peaches attacks 
the partly-grown fruit of cer­
tain species of plums. The 
disease causes a puffed-up 
balloon-like appearance that 
is rather accurately described 
by the name plum pockets 
(See Figure 69). The fungus 
infects the twigs as well as 
the fruits of the plum and 
where it once gains a foot­
hold severe cutting back, as 
well as thorough spraying, 
should be resorted to. 

"Buttons."- T he term "but­
tons" is applied by many 
growers to the small, partly­
developed fr uits of certain 
peach va rieties that persist 
instead of falling at the time 
of the usual Jun e drop. They 
may re main on the trees long 

Figure 70.-Sooty blotch on the apple. 
Thi s di sease also occurs on the pear. 

Figure 71.-Sunscald on apple. This 1l1Jury 
usually occur s on fruit on the south and west 
sides of the tree and only on the exposed sides 
of the fruit. Frequently it is accentuated by 
spraying with certain materials. 

after the normal sea­
son for maturing and 
they may never soften. 
They are seedless and 
are usually due to im­
proper pollination. 

AVOIDING TROUBLE 

Many of the most 
se rious difficulties en­
countered in the de­
velopment and man­
agement of the orchard 
are due to poor soil or 
to poor location, and 
can be avoided by 
planting the orchard 
only where conditions 
are. at least reasonably 
favorable. In the first 
place, orchard soils 
should be reasonably 
fertile. If they are not, 
the use of fertilizers 
must be constantly re­
sorted to in order to 
make the trees grow 
vigorously and bear 
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heavily. More important still the soil should be deep, porous, and 
well drained in order to permit deep rooting and to reduce to a 
minimum injury from drouth. So far as possible orchards should be 
located on sites that are somewhat higher than near-by or surrounding 
areas so as to provide good air drainage and to insure a certain com­
parative degree of freedom from frost and winter injuries. 

Soil management methods should be such as w ill make the trees grow 
vigorously during the early part of the growing season and will then 
check growth and induce a proper maturity of the wood in late summer 
and fall. 

Good sanitation about the orchard helps in the control of many pests 
but for the commercial control of most of them thorough and timely 
spraying is necessary. Unless there is a very good reason for its modi-

Figure 72.-Rust on the quince. 

fication to meet special conditions the regular spraying schedules recom­
mended by the Experiment Station for the various fruits should be fol­
lowed. 

Suggestions for Avoiding Disorders of the Apple and the Pear 

Before growth starts apply the dormant or delayed dormant spray, if 
scale is present. If scale is not present, this is not necessary. 

As growth is starting or just before, repair any crown injuries, sun­
scald, or crotch cankers, or similar injuries by scraping, disinfecting 
and painting; and, where necessary, bridge graft. 

At about the same time apply sulphate of ammonia or nitrate of soda if 
there is evidence of the need of fertilizers. 

In sections where climbing cutworms cause trouble band the trunks 
with cotton batting or w ith tree tanglefoot about the time the buds 
start t o open. 

DIAGN 

Apply the "pre-pink," 
"pink" or cluster bud, 
ca lyx and "ten day" 
sprays at the right time. 
Use the right combina­
tions of materials and 
do the work thoroughly. 
(Consult the spray sched­
ules recommended by the 
Experiment Station.) 

In case of an orchard under 
a clean cultivation sys­
tem of soil management 
plow either before the 
blossom buds open or 
wait until after the fruit 
has set before plowing. 

See that the orchard is pro­
vided with plenty of bees 
during the blossoming 
period. 

The "four-week" and sec-

Figure 74.-An apple com~ 
the black rot fungus. Note 
the skin due to the gradual 
fruit. The skin comes to 
texture. The small dots are 
les of the fungus. 
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Apply the "pre-pink," 
"pink" or cluster bud, 
calyx and "ten day" 
sp rays at the right time. 
Use the. right combina­
tions of materials and 
do the work thoroughly. 
(Consult the spray sched­
ules r ecommended by the 
Experiment Station.) 

In case of an orchard under 
a clean cultivation sys­
tem of soil management 
plow either before the 
blossom buds open or 
wait until after the fr uit 
has set before plowing. 

See that the orchard is pro­
vided with plenty of bees 
during- the blossoming 
period. 

The "four-week" and sec-
Figure 73.-The leaf blight of the quince 

as it appears on the fruit. 

Figure 74.-An apple completely decayed by 
the black rot fungus. Note the wrinkling of 
the skin due to the gradual drying out of the 
fruit. The skin comes to have a leathery 
texture. The small dots are the spore pustu­
les of the fungus. 

ond brood codling 
moth sprays should be 
timed accurately and 
appl ied thoroughly. 
In the pear orchard 
an extra application 
for psylla may be 
necessary. (Consul t 
the spray schedule 
recommended by the 
Experime.nt Station). 
Other than spraying, 
orchard maintenance 
during this early 
summer period is 
largely a matter of 
cultivation or of 
mowing the sod­
mulch crop, as the 
case may be. 

In early August sow a 
cover crop, prefer­
ably oats, if the or­
chard is under culti­
vation. 

Before fre.ezing weath­
er comes in the fall 
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Figure 75.-Hail -pecked apples. III one the skin has been broken, but a corky 
layer has been formed beneat h and there is little likelihood of invasion by any of 
the fungi which cause decay. 

Figure 76.-Growth cracks in the cherry. 
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__ --------------------------------------------.r.--------------------



DIAGNOSING ORCHARD ILLS 67 

provide all young trees with 
wire or wood veneer protec­
tors against rabbits. Replac­
ing the soil immediately 
about the crowns to a depth 
of four to six inches with 
coarse cinde.rs, with friable 
soil filling in the open spaces 
between them, is a good pro­
tective measure against mice. 

After the leaves are off in the 
fall inspect the tre.es thor­
oughly and remove and des ­
troy all fire blight cankers, 
disinfecting and painting the 
wounds. 

Suggestions for Avoiding Dis­
orders of the Peach 

Before growth starts apply a 
scale-peach leaf curl spray. 
(Consult the spray schedu les 

Figure 77.-Frost marking on apple. 
Frost injury may also take the form of 
russet bands encircling the fr uit, such as 
is shown in ,Figure 78, and it is found on 
1110st kinds of tree fruits . 

recommended by the Experiment Sta­
tion.) It is good practice to 
finish pruning before time to 
apply this spray. 

As growth is starting apply 
su lphate of ammonia or nit ­
rate of soda where careful 
diagnosi s indicates soil nu­
trient deficiencies. 

P low before the blossoms open 
or wait until afte.r the fruit 
has set before plowing. 

See that the orchard is pro­
vided with plenty of bees 
during the blossoming per­
iod. 

In sections where climbing 
cutworms cause trouble 
band the trunks with cotton 
batting or with tree tangle­
foot about the. time the buds 
start to open. 

Figure 78.-A frost band on pear. Gen­
erally the band is closer to the blossom 
end than it appears in this photograph. 

Put on the first curculio spray 
or dust applications when 
the "shuck" is being shed. 
Consult the spray schedules 
recommended by the Experi­
ment Station for the timing 
of the other applications. 
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Cultivate shallow until about August first, when a cover crop, preferably 
oats, should be sown. 

Thin the fruits to four to six inches apart, depending on variety, in late 
June or early July. 

About September first treat the trees for borers with paradichloro­
benzene. Remove the mounds containing this chemical about 1\vo 
weeks later, but remember that it is a good plan to draw up fresh 
soil around the trunks of the trees to replace these mounds. 

Before freezing weather comes in the fall provide the trees with wire 
or wood veneer protectors against rabbits. Replacing the soil im ­
mediately about the crowns to a depth of four to six inches with 
coarse cinders, with friable soil filling in the open spaces between 
them, is a good protective measure against mice. 

Figure 79.-Wart-like protuberances on an apple. These may result from an y 
one of several causes, such as healed-over insect feeding wounds, limb-rub, loca l­
ized spray burn, etc. 

Throughout the growing season be on the watch for symptoms of peach 
yellows or little peach. Trees showing distinct symptoms of either 
of these diseases should be promptly removed from the orchard and 
destroyed. 

Suggestions for Avoiding Disorders of the Plum 

Before growth starts apply a dormant spray if scale is present. If 
scale is not present, this is not necessary. 

As growth is starting apply sulphate of ammonia or nitrate of soda 
where careful diagnosis indicates soil nutrient deficiencies. 

Plow either before the blossoms open or wait until after the fruit has 
set before plowing. 
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Suggestions for Avoid­
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As growth is starting 
apply sulphate of am­
monia or nitrate of 
soda where careful 
diagnosis indicates soil 
nutrient deficiencies. 

Plow either before the blos~ 
set before plowing. 
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I n sect ions wh er e climbin g cutworms cau se trouble band the trunks 
with cotton batting or with tree tanglefoot about the time the buds 
start to open. 

See that the orchard is provided with plenty of bees during the blossom­
ing period. 

Put on t he fir st curculio spray or dust app lication within about ten days 
a it er the petals fall. Consult th e spray schedules recommended by 
the Experiment Station fo r the timing of the other applications. With 
this fruit, protecting the fo liage from the shot-hole fungus to prevent 
defoliation late in the season is very important. 

Cultivate shallow until about August first, when a cover crop, preferably 
oats, should be sown. 

Thin the fruits t o two t o thre e inch es apa rt, depending on variety, in 
late June or early July. 

Before freezing weathe r 
co mes in the fa ll pro­
vide the trees with 
wire or wood ve neer 
protector s against rab­
hits. Replacing the soi l 
immediately about the 
crowns to a depth of 
four to six inches with 
coarse cinders, w ith 
friable soil fillin g in 
the open spaces be­
tween them, is a good 
protective m easur e 
against mice. 

Suggestions for Avoid­
ing Disorders of the 

Che,rry 

As growth is sta rting 
apply sulphate of am­
monia or nitrate of 
soda where careful 
diagnosis indicates soil 
nutrient deficiencies. 

F igu re 80.- A network of rus set markings, 
such a s is shown in this picture, often r esults 
from light ly rubbing against a twig or spur. 
It is imposs ible, h oweve r , a lways to distinguish 
between rus sct ing clu e t o lim b rub a nd that 
clu e to spray injury. 

Plow either before the blossoms open or "wait until after the fruit has 
se t before plowing. 

In sections where climbing cutworms cause trouble band the trunks 
with cotton batting or tree tanglefoot about the time the buds start 
to open. 

See that the orchard is provided w ith plenty of bees during the blossom­
ing period. This is part icul a rly important in the swee t cherry orchard. 

Put on the fir st cllrcu lio sp ray or dust applicat ion within ten days after 
the petals fall. Consu lt the spray schedules for the timing of the 
other applications . With this fruit protecting the foliage from the 
shot-hole fungu s after harvest to prevent defoliation late in the sea­
son is very important. 
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Figure 81.-Probably these sca rs were due to the feeding wounds or punctures 
of some insect before th e fruit was a third g rown. In th e one case the wound 
has healed-over very successfully; ill the other the \\'oull(l has healed-ove r but the 
apple has been rather serious ly deformed. 

Cultivate shallow until about August fir st, when a cover crop, preferably 
oats, should be sown. 

Before freezing weather comes in the fall provide the trees with wire or 
wood veneer protectors against rabbits. Replacing the so il imm e­
diately about the crowns to a depth of four to six inches with coarse 
cinders, with friable soil filling in the open spaces between them, is a 
good protective measure against mice . 


