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PRUNING THE RED RASPBERRY 

BY STANLEY JOHNSTON AND R. E. LOREE 

Although the red raspberry has been grown in thi s country fo r many 
years, there, is still some doubt as to the kind and amount of pruning 
that should be employed t o obtain the highest quality of berries with
out unduly reducing the y ield. In general, little or no summer pruning 
is done except for the removal of old cane,s after fruiting, a practice 
about which there see ms t o be little difference of op inion, t hough 
little evidence. There are, however, considerable differences of opinion 
and practice regarding the number of canes which should be retained 
for fruiting in the hill or in a given length of row, a nd the, extent to 
w hich those canes that are left should be headed back in the spring. 
Some growers practice very little heading back; the work done is 
merely the cutting off of the weak or winter-injured ends of the canes 
or the short ening of those that are yery tall and vigor ous just enough 
to prevent breaking or bending oyer during the fruiting season. Other 
g rowe r s cut the canes back more seyer ely, to within three or eyen 
two feet of the ground, regardless of their individual size and vigor. 
It is possible that neith er extreme is the best practice, at least under 
a ll conditions. Howe ,oer, yery littl e experimental ev idence can be 
fo und that will enable the gro\ver to determine how seyere the prun
ing should be,. 

J\1acDaniels1 fo und that ,;\:ith the Herbert and J\'Iarlboro yarieties 
any living bud from the tip t o the base of the canes is potentially a fruit 
bud , although th e lowe r buds on the larger canes u sually do not start. 
\iVhen the canes were, pruned severe ly, to about one-fifth t hei r original 
length, the basal buds produced long Yegetat iYe shoo t s which blossomed 
later than the others and which terminated in small clusters of large 
fr uit . When the pruning was li g ht many of the basal buds fai led to 
star t. Card~ recommends cutting t he cane s back t o within three or 
four feet of the ground and stat es, "that w here the canes grow tall and 
\' igorous a heavier y ield can doubtless be obtained by lea\Oing more 
"'ood at the sp rin g pruning." Howe,"er he does not r efer to any definite 
data on the subj ect. 

Data on the practice of cane thinning are eyen more meager, and 
no one ha s been able to say whether the same number of canes should 
be left to the row if the l)lants are grown in hill s as should be left 
if they are g r own in hedgerows. Should the slender canes that are 
left for fruiting be headed back to the same height as the more st ocky 
ones? Should the branched canes be headed more or less se,oerely 
than th ose unbranched ? Should the height of heading d pend more 

'MacDaniel s, L. H.- Proc. Am. Soc. Hort. Sc i. 19 :194-200. 1922. 
~ Card, F. \iV.-B ush Fruits.-Thc MacMillan Co., New York. 1919. 
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on t he s t a nd of canes in th e hill or row o r on the d iamet er of the in
divid ua l canes? These and ma ny o ther ques tions are unan swered ; 
ye t y ield a nd g rade of b erry a re influenced by the way in which the 
g,ro\ye r consc io usly o r unconscio usly a ttempts t o an s\ve r the m at the 
t Im e he p run es . 

P r obab ly a nswe r s cann ot be obta ined de finit e e'nough so tha t exact 
r ul es can be g ive n t o m eet all conditio ns . T h ere is, how ev er , need of 
e~ac t data Oil ,t~l e bearing habits of the r ed r aspberry a s g rown under 
chffere n t CO ~l (!J t lO l: S al: d pruned in differ ent ways . vVith such a body 
ot da ta aY ~l l a bl e It WIll be possible, fo r the individual grow er t o \vo r k 
? ut a 'p ru~lll1 g sys t e m t ha t is sui ted t o hi s pa rti cu lar conditions. T he 
1l1Yes tl ga t JO Il s her ein desc r ibed we re undertak en in a n effort t o obt a in 
s Ll ch a bod ,\' of data . 

DESCRIPTION OF FIELDS 

A .. pa r t of th e expe rim e ntal \y o r k 0 11 " 'b ich thi s r epo rt is based was 
do ne on the S tat ion g rounds at Eas t L an sing , and a part was done 
in fie lds nea r So uth Ha \' en . 
Th ~ East L an sing pl ut \\' as of t he Cuthbert \'ari et y. t\\' o yea r s old at 

the t llne t he \ \7o rk W ;lS begull, Th e pla nt s had hee n se t four feet 
apa r t in rO\\'s e ig h t feet a pa r t a llei train ed acco rd in o ' t o the linear 
.. YS t Clll . Th e so il wa s a we ll dr a in ed . fe rt ile clay 1 0 a~1 in w hich t he 
p~ a l1 ts had mad e a \' igo rous g row t h. ~rbey ,,'e r e ~prac t i c all y fr ee fr0111 
chsease a nd th e s tand was u ni fo rm . 

One of t he t hree South l -I;.l\' e n fi e lds was locat ed o n a c lay loam 
soi l. not e ntir e.l ~ u ni fo r ,m in t ex ture; tb is fi e ld w a s u sed pr incipally for 
a s tudy of fnu t ln g habits, a nd it was poss ibl e t o se lec t for co mpar iSO!l 
s ma ll a reas th a t present ed as uni fo rm co nditi ons a s a r e ava ilabl e in 
fie,lel \, 'o d ". T hi s \vas e \' iel enced by the ge ne ra l appearance of both 
so Il an d pl ant s and the measurcme 1l t s o f t he can e g rowth in these 
a ,re a s. T he pl a 1l ts in t his fi eld had bee n se t four fee t apa rt in rows 
SIX ,feet apar t a nd had bee n k ept in h ills . At the beginn ing of the ex .. 
pe nm enta l w o r k \vith t he m, t hey w e re four yea r s o ld, v igo ro tl s and 
hea lt hy. 

T he oth er t wo South l1Cl\' en plot s ,,'e re located on one of t he Ex
pe rim ent S ta t ion fi e ld s. In one of th ese two p lot s t he so il \\' as a well 
d ra ined . fe rt ile, sandy loa m \\'h er e g rO\\'th w as \'i go ro us; in th e other 
the so il ,,'as Cl fa irly hea\'y, rath er poo r ly drain ed cla y loa m w here 
g rO\\'th ,,'as modera t c. \ Vithi1l eac h of th e two plo t s th e re was a 
good st a nd of plants a nd the g-rowth w as unifo rm . T h e rows were 
seve n fee t a pa rt and th e plant s had been se t four fee t apa rt in the 
r ow s. r\ part of th e fi eld had bee n tr a in ed t o t he hedge r O\v sys t e m 
a nd in a noth er part the plant s had bee n k ept in hill s. T hey w e re healthy 
and t hree years o ld at th e tim e thi s expe rimental w ork was begun . 
Cuth be r t w as th e \'ari e t y g r O\vn in a ll these planta ti o ns. 
. In no season t hroug hout the pe riod d u ring which thi s s t udy wa s in 

progress (192 1-1926) wa s th ere an y con side ra ble dey iat ion fro m the 
mea n in t he a mount of April -A.ug l1 st ra in fall at either East L ansin g 
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or Sout h H ave n. T here weI' 
of th is r a infa ll g reat enougb 
plan ts, T hu s the May a nd J 
\vas In the for m of such ligl 
ra th er dry a nd berr ies in th 
attain sa t-i sfac tory size. Th i, 
relation tha t t he seve rity of 
d it ioll s , In general the Sout l: 
j u ry from droug ht a t any ti l' 
the i\pril-_-\ ug us t to t a l ra inf 
for the years 1921-1926, 

Table 1.- Total rainfall for the J 

and Sou 

East I.:1ll5im: .. 
South Kwcn . . 

Fruiting Hal 

To study t he fr uiting habit 
p la n ts ,,'ere se lect ed. Half 
canes a nd th e other half t c 
variatio ns in t hinni ng the pI 
plan ts ot each se ri es we re p 
aged 13,8 buds each ; ten \ v 

a \'eraged 20.4 buds each; t{ 
ave raged 33.2 bud s each ; th 
cept for the r e moval of the 
buds eae h. A ll of t hese car 
,!STOUpS of naturally br a nched 
re~Ol· d. In one of th ese grou 
agll1g 19,~ buds ; in the other ; 
length. ayeraging 14 buds. 

Total y ield r eco rds \ve re 
gro ups a nd, in addition, t en ( 
for spec ia l obser va t ion. The 
from t he ground t o t he tip al 
remained dor mal1t , w hich h(l 
,,'hether t he r es ulting shoot s 
became mec ha ni cally injured 
gro\\,th . no ta ti ons we r e ma( 
cording t hese data , strings 
records of each fi ve-b ud secf 

Influenoe of Pr 

\\'hen grO\\' th s tart s in the 
open to produce fr uiting or 
to prodl1 ce sho r t w eak vege 
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or South Haven. There were, ho\Veve r, differences in the distribution 
of thi s rainfall great enoug h to affect the growth and fr ui ting of the 
plant:. Thus the :May and June precipitation at East Lansing in 192.5 
,vas In the form of such light scattered showe rs that the soil became 
rather dry and berries in the unirriga t ed portion of the fi eld did not 
attain sa ti sfactory size. This made possib le some measurement of the 
relation that the seve rity of pruning should bear t o soil moisture con
dition s. In general the South Hayen plots sho wed lit t le ev idence of in
jury from drought at any time. throughout the period. Table 1 shows 
the April-~-\ugu st total rainfall at East Lansing and at South Haven 
for the years 1921-1926. 

Table I.-Total rainfall for the months of April-August, 1921-1926, East Lansing 
and South Haven. (In inches) 

1021 ]()22 1£)24 H)25 U)26 

- --------------1---------------- - - ----

East b. llS l llZ 
Sout h Haven . . 

10 . 16 
12 ,9 

J:l (l4 
11 .01 

1 G. 29 
lti .:j:) 

Fruiting Habit of Cuthbert Raspberry 

lO .14 
12 .90 

11 .89 
1(i .58 

T o study the fruiting habit of the Cuthbert raspberry, 80 uniform hill 
plants \\'ere se lected. Half of these plants were thinned to three 
canes and the ot her half to five canes to the hill. Except for the 
yariati ol1s ill thinning the pruning in each series was identical. Tel 
plants o f each ser ies were pruned abo ut knee hig h, these canes aver
aged 13.8 buds each; ten were pruned about waist high, the. canes 
a yeraged 20.4 buds eac h; ten were pruned about breast high, they 
a yeraged 33.2 buds each ; the remaining ten were l<;ft unpruned, ex
cept for the removal of their winter injured tips, t hey averaged 45 
bud s each. A ll of these canes were straight and unbranched. Two 
groups of naturally branched canes were se lected for observa ti on and 
record. In one of these grou ps the laterals were left full length, aver
aging 19.8 buds; in the ot her group they were headed back t o a medium 
length. ayeraging 1+ bud s. 

T o tal yield records were obtained for the canes in each of these 
groups a~ld, in addition, ten ayerage canes in each block were selected 
for special obsen'ation. The buds on these ten canes weTe numbered, 
from the g rou nd to the tip and records made to determine w hi ch buds 
r emained dorma nt , which had been winter injured, which grew, and 
whether the resu lt ing shoots were vegetative or fruitf ul. If any buds 
became mec hanically injured or if any dried up after making a short 
growth. notations were made accordingly. For convenience in re
cording thes e data, st rings were tied at every fifth node and the 
reco rd::; of each fiye-bud sec ti on assembled accordingly. 

Influence of Pruning on Breaking of Buds 

" -hen growth sta rt s in the spring, some buds remain dormant, some 
open t o prod uce fruiting or yegetative late ral s, and still others open 
to prodnce short weak YegetatiYe shoots that soon \yither and drop 
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off. Data re lating to the influence of pruning on the opening of the 
buds and on the character of shoots that they produce are shown in 
Table 2. The average for all the canes under the se,'eral pruning 
treatments shows that 61.9 per cent of the buds produced shoots which 
matured fruit; 8.1 per cent remained dormant; 11.8 per cent produced 

Table 2.-Growth record of ten average red raspberry canes under each of several 
pruning treatments. 

~~ l .5, ~ ! ~~ 
~1~~i~JI~~g .~ ~ Fruitful shoots ~ _ ' 0-

------ ~t ---- ~~ I t~~ : ii~ 
~ ;::: :2 ~ 

Block 

No. Percent §:~ No. Percent ~ ~ as ::', ~ II "8-; g 
-----------1--------.-------[----

Five cane series: 
Canes waist high (20.4 buds) . 
Canes breast high (33.2 buds) 
Canes full length (45 buds) ... 

204 
332 
450 

~~ Itt 1~6 g~ ~~ . ~ t~ I ~ . ~ 1 ;.i 
20 44 12 .2 276 60.2 12 .1 8 .0 I 1.3 

Three cane series: I ! 

Canes waist high 191 32 16 .8 5.8 122 639 0 "" 1 5.0 ! 7.5 
Canes breast high . 294 29 !U) ll .!! 200 68.0 2 .4

1 

4.4 I 3 .4 

_c_al_Je_s 1_·u_ll_lc_n
g
_,th_. _____ .

t 

__ 401_5 ~ ~ ~ ~ ~ ~. __ 4 ._8 1_~ 

Percent of total . 8 .1 11 .8 .. . . G1. 9 S.6 i 5 . ,I 3 .6 

vegetative shoots that yielded no fruit; 8.6 per cent of the buds ,vere 
winter killed; a condition in evidence principally at the tips of the 
long canes; 5.7 per cent produced shoots that were mechanically in
jured by wind, cultivators, pruning shears, and other means; and 3.6 
per cent of the buds produced weak shoots that soon dried up. 

As ,;v'ould be expected, the lighter the heading, the greater \vas the 
proportion of winter injured buds, s ince winter killing is u sually more 
severe on the younger and more slender growth than on the older 
portion of the cane. That there should be an equal number or even 
more buds that remained dormant on the heavily headed than on the 
lightly headed and unheaded canes was hardly anticipated. The differ
ences are probably not great enough to be significant but, as a whole, 
the figures indicate that such variations in severity as are likely to be 
afforded in ordinary pruning are not likely to affect materially the 
total number of buds that fail to open. It is likewise e.\'ident that the 
amount of heading back, within the range commonly afforded red 
raspberries, is not likely to greatly influence the number of shoots 
that start to grow and then stop and wither; such influence as there 
is on this feature of the plant's growth is in the opposite direction 
from that which might be expected. The numbers both of fruitful and 
of non-bearing shoots are roughly proportional to the height to which 
the canes are pruned, although, with winter-injured buds omitted from 
consideration, the percentage of buds that produce fruitful shoots is 
smaller in the case of the canes pruned waist high than it is in the case 
of those pruned breast high or left unpruned. This indicates that if 
fruit bud formation take.s place in the spring after grov,:th starts, as 
recent investigations seem to show, the pruning that is ordinarily done 
neither promotes nor interferes with bud formation. The fact that 
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The records of yield and ~ 
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of berry, though the differe 
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Table 3.-Yield records of 5-bu 

Section 

1. Yield in oz . . .. . .. . ....... . . . . ..... ... . .. . 
~ o. berries ........ ........... . .. . ........ . 
Ko. berries per oz ..... .. . . .. ...... . . ..... . . 

2. Yield in oz. . . . . . . ............. . ... . ..... . 
::-roo berries .... ... . . ........ . .. . .. ..... ... . 
No. berries per oz ...... . . ................ . . 

3. Yield in oz ........ . ... . ... ... . ... . ...... . . 
No. berries. . . . .. . ...... . . . .... . ... . ... . 
K O. berries per 02 . ... ... . . .....•........ • .. 

4. Yield in OZ ... ...... . .......... .... . ...... . 

No. berries .... . . .. ... . ...... . ..... .. . .. .. . 
::\0. berries per oz .... .. .. .. ........ .. . .. . . . 

5. Yield in oz ...... .. . . .... . . . . .... .. ..... ... . 
)[0. berries .. . ... ....... ........ ........ .. . 
::-rD. berries per oz . .. .... . ...... .... . .. .. . .. . 
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about the same percentages of buds open on the cane s of the three
cane hill s a s on those of the fi ve-cane hill s and that they give rise to 
about the sa me proportion of fruitful and of non-fru itful shoots is im 
portant in indicating that each cane apparently is to a large de.gree in
dependent of other s in the same hill. It suggests that it may be easy 
to carry the practice of cane thinning too far, thereby reducing yields. 

Fruit Production on VariOtU S Parts o,f Unbranched Fruiting Canes 

Fruiting records of different sectiohs of unbranched non-headed 
canes a r e shown graphically in Figure 1. The basal five buds of the 
calle are always r elatively unproductive, due to a comparatively high 
percentage remaining dormant a nd t o others that produce non-fruitful 
shoots. The second five -bud section is almost invariably the most 
p roductive portion of the cane, most of it s buds opening and giving 
ri se to fruitful laterals . Beyond the tenth bud each five-bud section 
is progressively less productive. Only the. second, third, and fourth 
fiy e -bud sections yielded more heavily than the basal section. Smaller 
sizes of berry wer e as soc iated '.vith the progressive ly lower yields 
of t he median and upper sections of the cane. The largest berries 
'.vere produced on those shoot s originating near the base of the cane. 

Fruit Production of Different Sections of Branche's on Branched Canes 

Th e reco rd s of yield and size of fruit on different five-bud sections 
of the branches of nat ura lly branched canes are. shown in Table 3. 
T he branches were grouped according to their bud length. Those 15 
buds in length y ielded mor e than the basal IS-bud sections of longer 
la tera ls and more than the. entire laterals on longer branches. Beyond 
the fifte enth bud ther e wa s a decided fa lling off in total yield and size 
of berry, though th e difference in average size of berry was slight. 
Invariably the fir st five buds on lateral branches proved rel ati'.'ely 

Table 3.-Yield records of 5-bud sections on branches of five selected canes. 

Branches (average length) 

Section 
JO buds J5 buds 17 .. 5 buds 20.5 buds 24 buds Average 

long long long long long 

----------- - - --1------------------

1. Yield in oz. . . . . . ......... . 1.43 3. 0 . 18 1.12 87 1.32 
~o. berries... . .. . . . .. . . ... . . 32 86 4 30 26 35.6 
:-10. berries per oz . .... ... . . .. • . ... .. . ......... 23 29 22 27 30 26 

2. Yield in oz .... 3. 12 9. 62 1. 56 2 .56 1. 56 3.68 
~ o. berries. . . . .. . . .. ... . ..... . ............. . 79 273 60 75 42 106 
No. berries per oz . ... . .... . ............ . .. . .. . 32 29 38 29 28 31 

3. Yield in oz .. . .... . ........ . ................. . 10 .37 1. 93 4 .0 1. 87 4.54 
~o. berries ......... .. .... . ...... . .......... . 294 54 135 59 135 
:-10 . berries per oz. 29 29 34 32 31 

4. Yield in oz . .... . 2 .50 1 .43 1. 75 1.89 
No. berries. . . . .. ...................... .. . . .. . . ........ . 67 50 61 50 
:\0. berries per oz ........ . .... . .. . .................. . ..... . 27 42 36 34 

5. Yield in oz. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ....... . .. ...... .. .. . ......... . . . ...... . .62 .62 
No. berries ......................... . ........ . . .... . .................... . ........ . ... . 20 20 
:-10. berries per oz. . . . . . . . . . . . . . . . . . . . . . . . . . . .. .......... . .. .. . .... . . ..... .. . . ... ..... . 32 32 
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OUNCES 
1.12 

4 .00 

4 .81 

40.37 

1.75 

13.06 

17.18 

25.50 

9.00 

Fig. l.-Yic!d records ot differellt fi\'c-buc1 s ectioIls o( tcn a\'cragc iu!! :cIlgth 
Call1'~, III OUllces, 

'1.1 
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unproducti\'C, although the berri es were large. 11any of the buds 
on the basal se.ct ion of the branches remained dormant or , if they 
opened, the y gave rise to ve.ge tativ e shoot s. Thi s is in contra s t t o the 
behav io r of bud s on curresp onding porti on s of late ral branches in th e 

Fi ,l!;, ..2, - ,'\ "igoro us Cuthbert raspbcrn' ca n c. fln'-c ightil s inch in di ameter at 
the hase a nd l)osscss ing i o ur lat e r a l brallches, Calles of thi s ~ ii',c ;In:r;lgcd O\'C' 

12 ounces of b e rri es ap iece, Thi s is an ext r cme ly h c<\,'y yiel d lreq ui ring only 12 
feet of h cdge ro,,' ,,' jtb a s t a l1 cl of t\,'O a nd one-half canes to the i(lot tIl produc·,:' 
a crate) an d is 50 per cellt grea ter than t h e al'cragc , il'l d ol unbranch ed C(tlll'::' 
of the sallle di a m eter. 
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black ra spberry and should be given due consideration when pruning 
back the lateral s of branched canes. 

Comparison of Unbranched and Branched Canes 

Data on the average y ield and size of berry for a group of un
branched and branched canes that were similarly pruned are brought 
together in Table 4. Branched canes out yielded the unbranched canes 
by a th ird , though their berries were somewhat smaller. Probably 
a little heavier heading- back of the main canes of the se branched 
canes would have resulted in some increase in the size of their fruit 
without materially affecting their yie ld. Even if such pruning did 
not affect the size, the difference in y ield is great enough to make 
the branched canes more profitable than those without branche.s. 

Table 4.-A comparison o·f the average yield and size of berry on unbranched and 
branched canes. 

No. canes Yield No. No. berries 
averaged in oz . berries per ounce 

------------ - ------- --- -1---- ------------
Average for unbranched canes, 45 bud length ... . ... .. . .. .. .. . . .. . ..... . .. . 
Average for naturall~' branched canes 45 bud length, la terals 14 bud length . . . 

10 
10 

8 .6 199 .8 
12 .6 359 

23 
29 

Thi s rai se s the question a s t o the advisability of pinching the tips 
out of the new red raspberry shoo t s, a s is the practice with black rasp
be rri es, t o force their branching. Observation leads to the belief that 
p inching in the red raspberry may be followed by such severe winter 
injury t o the re sulting branches that it is not good practice. On the 
other hand. though naturally branched canes are. sub ject to a certain 
a moun t of killing back at the tips ; u sually it is not so severe as in the 
branches fo rced out by pinching . Naturally branched canes should 
be saved a t the time of pruning and undoubtedly yields can be ma
te r ially increased by those soil conditions and cultural practices tha t 
promote natural branching. 

Relation of Cane Diameter to Yield and Size of Fruit 

Cane dia met er s of those canes left fo r fruiting in thi s particular 
test va ried fr om 0.312 t o 0.437 inches . The r ecords of these canes 
are asse mbled in g roups acco rding t o their s ize in Table 5. T he 

Table 5.-Relation of cane diameter to total yield and size of berry. (Canes pruned 
breast high) 

No. canes averaged 

Av. cane 
diameter 

six inchcs Yield in No. berries 
above ounces per ounce 
ground 
(inches) 

------------------------------------
4 .............. ... . .. ........ . .. .. .......... . .... ...... ....... ........... .. . ... . 
7 . .. ........... .. ... . ............. . ......... . . . ........... . . . ......... .. . . . .. .. . 
5 ............................... . ... . ................. . .. ......... . ............ . 
4 .... . .. ... ......... . ...... . ......... . ...... . . ......... . ....................... . 

.312 

.375 

.406 

.437 

4 .0 
5.8 
5.7 
7.5 

31 
28 
26 
26 
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heaviest yields were obtained from the largest canes, though all o f 
them were pruned to about the same height and carried about the 
same number of buds. Furthermore the.re was a similar, though not 

Fig. 3.-Unbranched canes of tbe Cu th bert variety, 0, Ys and 9/32 of an inch 
in diameter, respectively. The average y ields of the 0 inch canes was over Yz 
pound, requi r ing less than 18 fect of row to produce a crate. The a\'erage yields 
of the Ys inch canes 'was about 5.8 ounces, requiring about 2-1- feet of row stand
ing two and a half canes to the foot to produce a crate . The ayerage yield of 
9/32 inch canes was less than ;4 pound, requiring more than 36 feet of row to 
produce a crate. 
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so close correlation between cane diameter and size of berry. Addi
tional evidence on the influence of cane diameter on yield and size of 
berry is afforded by a comparison of the figures in Tables 6 and 7. 

Probably the hea vier y ields of branched as compared w ith un
branched canes, that were referred to in a previous paragraph, are due 
primarily t o the fact tllat they carried more buds, but it is likewise 
sig nificant that the canes were of considerably greater diameter (aver
aging half an inch a s co mpared with three-eighths of an inch fo r un
branched canes) . 

Fig. 4.-Seve ll feet of heugero\V in a Cuthbert raspberry plantation before 
pruning. It contains 24 reasonably large vigorous canes and a number of weak 
skndcr ones. Compare with Fig. 5. 

Pruning Red Raspberries in Hedgerows 

It has just been shown that when red raspberries are grown in 
hills, yield is materially reduced without compensating improvement 
in size of berries when the canes are thinned from five to three in the 
hill (a reduction from 9,000 canes to 5,400 to the acre when set 6 x 4 
feet apart) and when they are headed rather severely. Presumably 
a similar reduction is to be expected when canes growing in hedge
rows are similarly thinned and headed. The large percentage of red 
raspberry fields that are trained in this way, together with the great 
variation in pruning treatments that growers give their plants, seemed 
to warrant the securing of exact data on this ques t ion. 

Suitable portions of a red raspberry plantation on the South Haven 
Experiment Station grounds were selected for this work. In one 
part , the soil was a well drained, fertile, sandy loam; in the other 

\ 
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it was a rather heavy clay loam, none too well drained. The canes on 
the "well drained land were vigorous; those on the poorly drained area 
were only medium to below medium in size. Apparently the soil 
within each of the two areas was uniform, for the plants presented 
little variation in appearance. The rows were seven feet apart and 
the plants had originally be.e n set four feet apart in the row but, as ' is 
usual \vith red raspberries when trained in the hedge form, the canes 
were fairly evenly distributed along the rows. 

Eight blocks, each 16 feet long, were marked off in the rows. Six 
of these \\"e re thinned to 40 canes to the block, 2.5 to the foot; one to 
32 canes. 2 to the foot; and one to 24 canes, 1.5 to the foot. The canes 

Fig. 5.-The same seven feet of hedgerow in a Cuthbert raspberry plantation 
as shown in Fig. 4 after pruning. It still contains 15 of the largest, most vigorous 
canes, over t\yO to the foot, and all of these canes and their laterals have been 
headed back. Thi s illust rates about the amount of pruning that can be done 
'Iyithout appreciably reducing yield. 

of one of the blocks thinned to 40 were left un headed, those of an
other were headed back to 35 buds, those of a third to 30 buds, those 
of a fourth to 25 buds, those of a fifth to 20 buds, and those of the 
sixth block were headed back varying amounts, according to the size 
and vigor of the individual cane. The canes of the two blocks thinned 
to two and to one and one-half canes to the foot of row were headed 
back to 30 buds each. Some of the canes left in these rows for fruit
ing met with accident, the numbers actually fruiting are given in 
Tables 6 and 7. Duplicate series were laid out in the vigorous and non
vigorous parts of the plantation. The test thus affords some measure 
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o f the infl u ence o f thinning ou t and o f heading back of strong a nd of 
mediu m canes "vhen trained in h edgero w s. Yield and other data a r e 
summarized in Tabl es 6 and 7. 

The data presented in T a ble 6 show that in the fi eld with large 
vigorous canes y ield s are m ore o r less directly proportional to the 
total number of canes, even up t o 15,000, to the acre and that thinning 
out an y of th ese vigorous canes r educes y ield corresponding t o the 
amount o f thinning that is do ne. IVl oreover , thinning o f t he canes appar
ently does not r esult in any ma te ria l incr ea se in size o f berry . T hese 
records lend support t o the statem ent prev io us ly made t h at w hen t he h ill 
sy stem of culture is practiced, at lea st under the soil and climatic 
conditions of thi s experim ent, each cane seems t o be largely inde
pendent o f other s in the row. A ppa r ently, large crops o f good sized 
berries may be expected if soil, climatic, and cultural conditions are 
such t hat large v igorous can es a r e produced. A t first glance the data 
in Table 7 fo r canes of s maller size see m t o b e at variance with those 
in Table 6 but inspection shows tha t the several lots o f canes we r e not 
a s uniform in s ize as might be d es ired . The larger diamet er of the 
canes thinned t o h vo and t o on e and one.- half to the foot of r ow, as 

Table 6.- Fruiting records of vigorous raspberry plants trained in hedgerows a n d 
pruned in different ways. (I6 feet of hedgerow, rows 7 feet apart ) 
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40 canes no pruning . ............. . . 40 15 ,450 :381 41.5 5, 189 201 .4 5 04 26 221 
40 canes headed back accord ing to 

vIgor .. .. . .......... .. ...... 39 1.5,4:)0 394 26.8 4,851 201.1 5. 15 24 226 
40 canes headed back to 35 buds 37 15,450 .397 :34 7 5,776 212 6 5. 75 27 2.'i2 
40 canes headed back to 30 buds .... 40 15.450 :381 29.1 .i ,347 200 .8 5. 02 '37 220 
40 canes headed back to 25 buds . . 40 15 ;450 .:15:3 23.9 3,903 142.1 :3. 55 '27 156 
40 canes headed baek to 20 buds. :39 15 ,450 .:371 20 .0 4 , 177 147 .3 ?, 77 :28 165 
32 canes headed back to 30 buds . . 31 12 , 360 .4 10 29.4 3,782 109 .7 4 .84 2:? 170 
2! canes headed back to 30 buds .. 24 9,270 .:38!J 20 2 3,736 142 .1 5 .92 26 156 

Table 7.-Fruiting records of non -vigorous raspberry plants trained in hedgerows 
and pruned in different ways . 

Pruning treatment 

40 canes no pruning ........... . 
40 canes headed back according to 

v igor ................ . ...... . 
40 canes headed back to 35 buds. 
40 cancs headed baek 10 30 buds. 
40 canes headed back to 25 buds .... 
40 ca.nes headed back to 20 ouds. 
:32 canes headed oae k to :30 buds .. 
'24 ca nes headed bac k to 30 bud s 
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C(/ll1 pareci ,,"ith that of those s tanclin.g" h\"o and one-half t o the foot, 
accounts for th e ir relati\'e h~ Ilea\"ier vie ld s. These statements r e~ 
garding the undes irability o t call e thil1~ing- s hould not he interpre ted 
as evidence aga in s t the remo\"al of th e s hort. very slender growths 
that general ly kill back rather seve rely during- the \\"inter and that 
most gro\yers r ega rd a s sucker s, nor sho uld the data be interpreted 
a .' evidence against th e practice of thinning \\·he n the number o f canes 
per foot greatly exceed s th e maximum number retain ed in this test. 
h'"o and o ne- half to t he foo t ur 15.000 to the acre. 

Fig'. (i -A hill of Cuthbert ra spberri es, before pruning. Compare with Figs . 7 and 8. 

The figures on the inft uence of heading- back on yield and on size 
of berry are equally clear. Slight heading back of canes results in no 
decrease in yield and even a moderate heading- back effects little or no 
reduction. On the other hand, heavy heading materially decreases 
yield per ca ne and per acre and is attended by very little if any in
crease in size of berry. A comparison of the figures presented in Tables 
6 and 7 indicate that the smaller canes can be cut back to a lower 
h eight than the stronger canes without reducing their yields. The 
main advantage to be derived from heading back lies in the greater 
stockines s and compactness of plant and in the consequent greater 
ease of pi cking and less danger from being blown over by wind. 



16 MICHIGAN SPECIAL B"CLLLTL'( :\0. 162 

The differences in yield bet\\'een the yery yjgorous and the m ude r
ately vigorous canes ,vas far greater than .the differences in yield be
tween the most and the least se y e rely thlJ1ned or th e must and the 
least severely headed canes. For instance, canes averaging .317 in che ' 
in diameter and headed back t o 20 buds yi e lded almost twice a s mu c h 
as canes averaging o nly .28 t o .30 inch-'es in diamete r and carr.villg 
over a third more buds. The crop borne by the indi\'idual fruiting 
lateral depe,nds more o n the s ize of the cane from which it springs 

Fig. 7.-Th e hill of Cl1thh e r t raspbe rri es sll()\\'ll ill Fig, (j after thillllill ,r.; OlE t h ~ 
,\' taker CCIllC'S, J t st ill possessC's nill e calle s. ellough for a 11111 cro;1 , 

than o n the numb e r of buds that the ca ll e ()rig' inalh' carricd ( I i' l' l1 the 
extent to w hic h it i s headed back, The i lllpm:-tance"' of the :-;ckcti l lll I') f 
suc h s it es a nd so il s and the c mpl uYlllent (If s u c h c ul t ur a l m e th (lcl :-: a: 
\\' ill promote y igorou s gT()\\ ' t lJ can h a rdl ) ' h e (l\ 'ercmphasi zecl. 

The first berries to l'i p e n on the red rasph e rr -" CeL I1C ar e t lw:-; e i1 e a r 
t he tip s a n cl t his co 11 cl i t i () n i s 111 () rep r () 11 () U11 C e d () 11 U11 P r U11 C.cl (I r Jig h t 1 ,\ 
pru n ed than on h e ayily pr un ed cane s . Thi s at 011ce su~'g~ s t s the l )( )S 

s ibility of leaying ca n es IU11g [o r th e purpose of obtJ.llllng as mZtlly 
ear ly berrie s as p os sible . becaus e early b e rri cs usual ly hri11g th e, hi ,s,:.-h 
c :-;t pri ces . JJo \\' e\' e r , th c fir s t f e w h e rri es a r c so scatt e rillg t In t th e: 
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extra expense of gathering them wou ld nearly offset the higher ,:alue' 
of the fruit . 

Berries are harve sted mo st easily fr o m canes that are headed back 
lightly to moderately . These canes usually stand erect and carry the 
bulk of their cr op far enough av-ray from the new shoots to make pick
ing comparatively easy. In the severely headed canes the dense foliage 
on th e new non-fruiting shoots combined with the rather heavy foliage 
of the. short , severel y head ed canes made the harvesting of the fruit 
rather difficult. :Many of the full length canes of the unpruned plant s 

F ig . S.- T h e hill of Cut hb ert raspb erri es shown in F ig. 6 after thinning out 
thc \\'cakcr canes a1ld h ead i1lg back thosc th at relllain. PrllniJ1 g 01 this type doe s 
J10t appreciab ly red u cc yie ld and it r csu lh in a dist il1 ct improvcm cnt in s izc of 
bcrr.\'. 

were so long and t()p-hc~l\"y t hat they bent down into t he ro"Ys "I"here 
they \\'ere difficult to pick and much of the fruit was knocked off by 
the pickers or by the culti\"ator. 

Comparison of Hill and Hedgerow Systems of Culture 

Both syste m s of trcllnIllg ha\'c their achocates and their acl\'antages 
;lnd disachantages. Plants grcl\\'n in hills may be cu1tiyated both ways 
fo r a longer period than those trained to a hedge, and. eycn after 
cross Clllti\'atio ll becomes impracticable, they arc easier t o keep free 
frum \\'ceels ;lllcl grZlss. Di seascd plants arc rogueel out with greater 
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facility a nd haryesti ng operat ions are carr ied ou t mo re readily. On 
the other hand, expe rience indicates t ha t heavier y ield s are possible 
with the hedgerow t han wit h t he hill system of cul t ure. T hi s is 
easily unders tood in t he lig ht of w hat has been b roug ht out rega rding 
the degree of indepe ndence of d iffere nt f rui t ing canes a nd of t he fur 
ther fact t hat u sually t he hedgerow system ca r rie,s a g reater n um
ber of fr ui t ing canes to the row or acre. In the cou rse of this ex
periment, no specific plant ing was made or t es t carried ou t for the 
purpose of d irect ly compa ring hill and hedgerow culture. However, 
some records were obta ined on t he influ ence on yield of the nu mber 
of canes in t he h ill and of cane thinning that, combined w ith t he data 
presented in Tables 6 and 7, tllro\\' some light on th is ques tion. These 
are su mmarized in Table 8. 

Table 8.- Fruiting records of red raspberries thinned to different numbers of canes 
to the hill . 

Pruning t reatmellt 

12 ca.nes per hill headed to 30 buds 
10 canes per hill headed to 30 buds. 
8 oanes per hill headed to 30 buds . . . 
6 canes per hill headed to 30 buds . . . 
;') canes per hill headed to 33 buds 
3 canes per hi II headed to 33 buds .. . .. . . 

~ Q 0 I S ~ Q _ 

~~-' ~ Co c. 2 i:l 8. P.~ 
~ g .~ ~ ! ~ ~ !~ 
Ul ]~ .3 .3 ] ~~.3 ""~ 

! 1 i : ~ ~~ ~g ~i : i 1~ 
•_ Z _ _ 0 ____ < __ < _ _ < _ _ _ """_. _ _ < __ ~ 

.. .. .. 33 18 ,540 8.5 1 ,020 3 .3.5 .406 26 1 i6 

. . . . . . 28 15 ,450 tl3 930 :3 .60 .423 26 158 
24 12 ,360 114 912 -1.90 .418 25 172 
17 9 , 270 I 13. 8 828 5 .95 454 23 148 
Li 7,725 156 780 G. lO 26 134 

!J 4 ,635 163 48!) G40 26 84 

In the di scussion accompanying Tables 6 and 7, it was pointed out 
that there \\'a s no eyidence of crO\vding or inj ury to one cane by an
other when they are left to stand in the hedgerow at the rate of two 
and one-half to the foot, making 15,450 t o the acre, when the rows 
are seven feet apart. Individual canes that grew at this distance from 
one another were practically as productive as other individual canes 
nearly t\vice that far apart. I .... Iowever, for hill plants to total 15,450 
canes t o the acre when set four feet apart in rows seven feet apart, 
the hill s would have to average 10 canes apiece. · The data in Table 
8 show clearly that, at least under the soil and climatic conditions 
of this experiment , there is a r eduction in ayerage cane yield when there 
are more than six or se\'en canes to the hill. When there are 10 to 
12 canes to the hill , individual cane yields fall to a little over half 
those of canes of eq ual size that stand only three to five to the hill. 
Yields per acre are not correspondingly reduced because the extra 
number of canes partly compensat es for their less satisfactory per
formance individually. The figures in the tables probably minimize 
rather than accentuate these differences because the records of the 
hill-trained plants are of canes distinctly larger in diameter than those 
of the hedgerow plant. Indeed it would seem that there is little to 
be gained by having more than 10,000 to 11,000 canes to the acre if the 
plants are to be kept in hills, unless the hills are So close together 
in the row that there is eventually a. close approach to the hedgerow 
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sys tem of culture. In view of the planting distances ordinarily em
ployed in trall1ll1g t o hills and t o hedgerov/s, the statement seems 
warranted that a fourth to a third heayier yie lds are probable with 
the latter system, a difference that co mpen sates many times for the 
slight advantages offe r ed by the bill sys t em of culture. 

Response to Pruning as Influenced by MoistUire 

It is a matter of common obseryation that seasonal conditions in
fluence t o a consid erable extent the deyelopment of the fr uit of the 
raspberry. High temperature, associated with soil and atmosphe.ric 
drought, inyariably results in small size, if not in the actual drying 
up of some of the berries before reaching picking maturity. The re
sult s from two years' experim ental \york in pruning the. black rasp
be rry indicate that in section s characte rized by low growing season 
temperatures a nd by an abundance of ayailable soil moisture a little 
longer pruning may be practiced than in sec tions whe.re the temper
a tures are higher a nd moi sture conditions less fa yorable. Similar 
res ults presumably are to be expected with the red raspberry, but no 
data have been ayailable which would enable one to dete rmin e how 
much, if any, the u sual pruning practices sh ould be modified to adjust 
the plant to varying moisture conditions. A n experiment outlined to 
furnish information on this question was conducted in a small block of 
Cut hbert at East Lans ing during the seasons of 1924 and 1925. The 
plot consist ed of seyen rows approximate ly 250 fe.et long. T hr ee rows 
on one side of the plot \yere watered by means of an oyerhead irriga
t ion syst em. Those on the opposite side received only the normal 
ra infall during t he season. T he center r ow was left as a barrier 
bet\veen the irrigated and non-irrigated sections. 

In 1924, the. canes of selected plants were pruned to different bud 
lengths depending on the average size and vigor of the plant but all 
cane s in each hill \yere headed back to the same number of buds. 
Records were taken of the diameter of the canes and of the number 
and weight of berries haryested fro m each hill. As sho\yn in Table 
1, there \yas an abundance of rain during; the season and there were 
prac tically no differe.nces in the production of the plants in the irrigated 
and non-irrigated sections which could be attributed to moisture con
ditions. Consequently t he yield records fo r th e irrigat ed and non
irrigated blocks fo r that year are not presented separately . 

In 1925, so mewhat different conditions prevailed. The rainfall dur
ing lHay and Jun e \yas light a nd , a lthoug h there were frequent shovvers 
du ring the han'estin g season in July, there was seldom more than 
enough to moisten the surface soil. As a result the soi l heca me rather 
dry and there ,,-er e co nsiderable differences in the fruiting of the 
plants in the irrigated and non-i rrigated plots. The pe.rcentages of 
moisture in the so il at ya rious depths an d' at variou s times during 
the season is giyen in Table 0. _\lth ough th er e are so me irr egulari ties 
in the percentages g iy en in the table, due perhaps to yariation in soil 
texture or to an un even distribution of the irrigation \vater, th e figures 
as a vvhole show that there was more moisture in the irrigated than in 
the non-irrigated plot, particularly in the upper two feet of soi l where 
a large portion of t he fee ding; roots of the plants were located. 

):;0 attempt ,,-as made to coll ect data fro m indiyidual plants o r to 
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Table 9.-Moisture content of soil in irrigated and non-irrigated. plots (1925). 

Percent llIoi ,; lme 

Date ~~~-G~in-""" ~ -,_--_-l- r-: - t-_--_-~. 2f~=]~ 3fd I ___ <l f~ __ 

Ir r. Ull irr . hr . Unirr . l,T. lrr . Ull irr . !rr. l :nirr. 

~fay 23 .. J4 . 17 9. i7 12 .94 12 .65 J.'563 12 .0 11 .16 10 .8 
June J .... . .. .. ... 15 .5 11 .4 11 .78 11 .0 13 .:32 14 .0 11 9 10 . (i 12.4 1009 
JUlle 9 14 .3 10 .:1 10 .2 8:1 ~J . 1 1J. 7 lUi 12 .6 lOti 10 .4 
June 1.'5 .. . 14 .1 \) .0 10 .3 8 .4 12 .2 115 11.0 n .8 10 .2 10 .0 
June 22 ., . Vi .::! \).4 1.5 .0 10 .4 11 .13 tiO 12 .36 1:3. 1 13 .85 13 .5 
July , 17 .8 Y 1 14 .0 10 .2 14 :3 IU B .a !J.a 14.7 
July I l ti .O 11 8 Hi .O 11. 2 14 2 II 75 1:3 .0 11.5 

s hort en th e canes t o a definite n u mber of bud s a s in 192-1-. Each r ow 
was di\·ided into fo ur sec tions. In o ne sec ti on the canes w ere left 
full length. (unprun ed); in the o ther t hr ee sec tion s they "vere headed 
l)ack t o helght s of three, fo u r , and fiv e feet re specti \·e.ly. Only s traight 
~l11brallc hed .can es were saved for fruiting. They were thinn ed uni
iO rI.l1 ly, le_avlJ1g s ix o f t he mos t vigorou s canes in each hil l. A com
panson ot th e. total yields and th e n u mbers and s ize of the berrie s in 
th e irrigated and non-irr igated plots is p r ese n ted in Table 10. The 
a \"e r~g~ total yield of berrie s per ca l1 e was large r in a ll sections of 
the lrnga t ed p lo t. I-IO\yeY e r. t he. differe nce was less marked in the 
sectio ns \v he r e th e canes w e re pruned t o three feet, the slio'hth' 
g.reater yi.eld in the. irrigated p lot being d ue almos t entirely to l;rge~' 
s~ze d berrIe s .. In the f~ur-foot, ~ \'e -foot , and unpruned sec tions, irriga
tlOn r es ult ed 111 so me lll cr ease 111 the n u mbe r of berries a s w ell as a 
ve ry n o tice.able increase in their s ize . . 

It is of int e re~t that th~ a.'"erage s ize of berry " 'as nearly the same 
(21 per ounce) 111. all the I1Tl~'a~ed sec ti o ns, r egardle ss of the pruning 
tre atlll ~ nt, wlllle 111 t he non- IrrIgated plot size s ranged from 25.1 per 
0.unce 111 . t he thre e~foot section to 31.7 per ounce in the unpr uned sec
tIon. It IS a lso of ll1teres t that t he Y'ield in the th ree-foot non-irrio'ated 

. b 

sec tlOn wa s .act ually lar!?er than in the unpr uned sec tion and nearly 
as large as In the four-ioot and fi ve-foot section s. Furthermore the 
berrie,S wer e considerably large r. :i\1ore fruit was harvested from the 
four-toot or th e five -foo t sec t io ns t han fr o m e.it her the three-foo t o r 

Table IO,-A comparison of the yields of differently pruned red raspberry canes in 
irrigated. and non-irrigated plots . 

Total I A \'. no. 
number buds 
of C:1 nC8 pel" cane 

Pruning t reat ment 

Av. no. 
berries 

per calle 

A\". wf. bcr-
rics per eane 

(oun ces) 

A\". no. 
berries 

P CI" ounce 

Calculated 
y ield per 

acre (ora tes) 

_ ___________ I __ Ir_" I " "in.I ]". V"i" , ]" . . U"in. ]". V"i" ]". V"i". ]". l'"i". 

3 ft . . 124 146 Iii 16 136 138 6 I 25.1 138 117 
4 ft . . , 1;j7 138 2:3 22 li8 1.'50 8 I 26 .3 180 121 
;j ft . .. .... .. . . .. .. .. . .. . . 7G 141 :lO :10 18{j 168 8 I 28. Ii 184 122 
~ot pruned . !Hi 151 44 45 180 ]62 8 1.7 31.7 177 110 

PRUKI);( 

the ulllJr un ed sect ions of t 
ing hac k uf can es is des irab 
diti () ll:-;. In seasons of drOll : 
in sec tions " ,here the rain fa' 
sea,-:: o ll sOllle\\'hat s horter p 

T he results of these i1l\'e 
r ed rasp herry s hon ld no t be 
o th e r bra mble frni t s. R ela 
hy the red ra spberry, and. 
th a t eye n tua lly produce fr~l 
q ui r ecl for a full crop. \Vhe 
p ru l1 ing is r equired, pro\' id{ 
han'est the previous seaSOJ 
pIa 11 ta tions so me red ucti on 
11 i,11 g. and 11 e a din g 0 f th e ca' 
o t lllg h grade fru it is t o be ~ 

The matte r of thilll1in o' ic , h . 

lllg the canes. although the 
t iedl. The data s how cl ea rl ' 
ah '- l\'e a cer tain llUmber of
re sults in an infe ri or PTade ' 
s ize and \"igor of th'; i ncli 
thinni ng sho uld consist of 
lH::'ce ssary uf r educing th e 1 

s U.re. t he highes t qua lity of 
ll11~lll1g the .·c \'erity of headil 
g UIded by th e ir yigor. the IT 

!wJd ing capacity of th e so il 
riptning periol On lio'ht ~ 
]ucalitie:-; " 'he re th e rainfall i: 
t he CCllH.' :-; :-;lwu ld he sho rt en, 
11l o i;;ture :-;upply lll uch laro', 

" b 
cur er! I t the canes a re lef t 
\\'otdcl seem that in most 
ahle, althuugh in some cas( 
YC"!) ' light pru lli ng may g i \', 

1 he dat a that have been 
cane p runing on tb e y ields 
e\'idence O il its poss ib'l e inA 
\ati on. hO\\T \ e r . indicat es t 
it:: l1 eg ligihle. Furthermore. 
a re po rt ,, 'as done \\·ith the 
that the :-;tatelllents made ( 
cCjual h ' \\'e ll to other ya ri et 
un der ' entir e]\' diffe re nt con 
data presente-d too'e ther \\'itl 
gro wer i II d c \e l ol~ing a syst 
he llH.l re ~at isfa c to ry under 1 
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the U111,r ul1 ed sec ti on s of the irrigated pl o t. A pparently so me head
ing' back of canes is d es irable. e \'en under fa\'orahle soil moi sture C011-
di t i()l1:-;, In seasuns of drought. in characte risticall y dro ughty soils, or 
in sec ti c,n:) " ,he re th e rainfall is likely t o be light during the harycs ting 
s ca~() 11 sCll ll e\\' hat s ho rter pruning s hould be prac ti ced . 

DISCUSS ION 

The r e sult s of these iny es tiga tion s indi ca t e that the pruning of the 
r ed rasphe rry s ho uld not be so seve r c a s that required for so me, of the 
o th e r bramb le fruits. l\.e lat i\'ely, fe\\'er fruit buds are differentiated 
by the red ra spberry, and , in many cases, the t o tal numbe r of buds 
tha t cyentually produce fruitful s hoot s is n o t many m ore than is r e
quir ed fo r a full c rop. \Vhere such conditio ns o btain, very littl e sp ring 
pr uning is r equired, pro\' ided the old ca nes have been removed after 
han'est the pre\'ious season. On the other hand , in more v igorous 
plantations so m e reduction in the numb er of bud s by judicious thin
ning and headin g of the ca nes may he necessa ry if a maximum y ie ld 
o f high grade fruit is t o be sec ured. 

T he matte r of thinning is ofte n 111 0 r e important than that of h ead
ing th e canes, although thc latt e r is u sually giyen the m os t cons idera
ti cdl. The data ~ h o \\ ' clearly that. at a giH~n cane- height, any surplus 
ah,"\'e a certa in llumber of ca ll es per hill o r unit length of hedge row 
results 1n an inferior grade of fruit. Total y ield is proportional to the 
::;i ze aJ1d \' igo r of thc indi\'idua l canes. In practice, there.fo r e , the 
thinl1i ng' s ho uld con sist of r e mm ·ing the least vigorous can es a nd , if 
n ece ssary of reducing th e number of s trong- canes sufficientl y to in
s u re the highes t quality o f fruit without sacrificing- y ield. In deter,
milling the sc\'erity of h eading those that are left, the g-ro 'wer s hould be 
g uided hy their vigor. the m et hod of training- o r support, the moisture 
lwlding capacity of th e so il , and the poss ibility of rainfall during the 
rip ening pe ri od. On ligh t so il s \vhich t end to dry out quickl y o r in 
Ju calit ie s \\here the rainfall is nor mally light during the summer m onths . 
the C<1IH'::; slwuld be s ho rt e ned con siderably . Hm\,cver, with an ample 
m o istu re suppl y much larger yie ld s of marke table fruit will be se
cured i f the canes are left longe r. Fro m th e eyidence submitted, it 
\\'l)tdd seem that in most plantatio ns a ,m oderat e h eading is advis
ah k . although in S(lIll e cases a m o re severe pruning o r in other s a 
\'C'ry light pruning may gi\'e bet t e r re sult s . 

The data that have been presented dea l only with the effects of 
cane pruning o n the yields of those sam e canes and do not furnish 
c\' idel1ce on its possible int-lu ence o n the ne w shoo t growth. Obser
\ati on. ho\\'c\ er . indicat es that any such inAuence that it may have 
i~ neg li g ible. Furthermore. the expe rim ental work on which this is 
a re port \\'as dune \yith th e Cuthbert vari e t y, and it is no t expected 
tha t the statements mad e ur th e r ecommendati on s given will apply 
equal ly well to o th er vari e ti es o r even t o the Cuthbert when grown 
un cle r entir e ly difterent conditions. Hmve\'er. it is thought that the 
da ta presented t uge th er \\ith th e di scus s io ns should be of value t o the 
gru wer ill dc\eloping a sy s te m of pruning r ed raspberri es \vhich " ,ill 
be Il1 (J re sZlt isfac to ry unde r hi s particular conditiol1s. 
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SUMMARY AND CONCLUSIONS 

1. The inves tigation s di scussed in thi~ r eport " 'e r e conducted a t 
East Lansing and outh Hayen. The a yerage total rain fall for East 
Lansing for th e month s of A pril t o Augu st inclusiy e in th e period of 
1921 to 1926 inclu si"e "was 13.73 in ches ; fo r South Hav en t h e average 
t otal rainfall for th e sam e p eri od \ya s 13.-+8 inch es . Th ough the ~yer 
age total rainfall for the tw o places \ya s alm os t identi cal th er e were 
considerable differences in it s di ·tribution. 

2. The s tudy \,,"a s made 011 plants o f the. Cuthbert Ya ri ety , trom 
three to fi ve y ears old, a pparently fr ee fr om di sea ses . Th e soil r ang eel 
fr om a sandy loam t o a clay loam . 

3. Average cane s rec eiving differ en t pruning trea t men t s \iVere 
se lected fo r detailed s tudy \yith r e fer en ce t o bud dey e10pm en t. It \Vas 
found that about 62 p e.r cent of the bud s on a r ed raspberry can e pro 
duced shoot s whi ch mature their fruit; a bout 10 per cen t r e m ained 
dormant; 12 p er ce nt g r ew into v eg etatiy e sh oo t s which p roduced no 
fruit; another 10 p er cent of th e bud s ,,"er e " ' inter kill ed. thi s con 
dition b eing m ore pr eyalent at the tips of th e canes ; a fe\," bud s de
ve lop ed into s hoot s that w er e mechanically injured by \\" ind and in 
cultivation; and a few bud s produced \vea k shoo t s that later dri ed up. 

4. Numbering fr o m th e ba se o f th e cane, th e fir s t fi \'e huds \ve r e 
m oderatel y productiv e, the fifth t o t enth buds the 1ll 0~t pr uduct ive, 
a nd the t enth t o fift eenth bud s \v e re secund in producti on . F ro m the 
fifte enth bud t o the tip (If t he cane , th e aye ra O"e y ield of th e la t erals 
progressively decr ea sed, The s ize of th e be rri es dec r ea sed g rad ually 
fr om the ba se t o th e tip o f th e can e. 

S. l\1arkedly high er y ield s w ere obtained fro111 large can es a co m
pared vvith th os e o f small diam e ter. Th er efo r e, such cultura l methods 
should be u sed as will pro mot e th e g ro" "th of large can es . 

6. Naturally branched r ed ra spberry can es " 'e re larger. m ore vigor
ous, and m ore productiv e than unbra nched can es . The b ran ch es pro
du ced sati sfa ctor y y ields of large b erri es . Th e fir s t fl\ 'e bud s on the 
branches g ave ri se t o a number o f vege tativ e o r barr en shoot s : the 
tenth t o fift ee nth hud s produced th e b est yi elding latera ls. Be yonrl 
the fifte enth bud. th e y ield and s ize of fruit dec rea sed rapidly. 

7. Pin chin g th e tip s of th e n e\,' r ed ra spberry can es re :-:.u lt ed in 
branches being formed that w ere ye ry su sceptible t o \\'int er in ju ry. 
Thi s injury wa s so seye re as t o r esul t in a marked r educt iun in yi e ld. 

8. In gene ral, thinning of can es g r eatl y r educed th e y ield w ith ou t 
a ny mate rial in c rea se in size o f berry . H o\y e" er , data a r e p r esented 
t o show that probabl y n ot m or e th an 10 ca nes t o fOllr fee t of h edger o w 
should be left for fruiting . \\Th ere th e plant s ,,'e r e gro \\'11 in h ill s. eight 
canes per plant g a\'e th e bes t r esult s. 

:MaterialJy high e r yi eld s may be expected when the. planb a re gru\\' n 
in hedger ow s than when th ey a r e gro\vn in hill s. 

9. Light h eading back o f the can es r esult ed in an in creased t otal 
y ie Id oy e.r n o pru 11 i ng. '" hil e seye re head in .g· ha ck gr ea tl ,\' r ed nced th e 
t otal yi eld. There \\"a s 11 0 marked incr c a~ e ill si ze of fruit dne to heading-

PRUNU, 

back the can es, except dUJ 
1923. 

10. Canes r ece iving a Ii 
:'e t. The dense foliage of 
It mo r e difficult t o ha n 'es t 
Gnp run ed can es are likelv 1 
,,"he r e muc h of the fruit" is 
tiva to r . The main po rtior 
bac k. \\"hil e th e branches s 
or about 10 inches . So me 
the moist u re supply i a lir 
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back the canes, except during a very dry season at East Lansing 111 

1925. 
10. Canes receiving a light heading back were the easiest to har

vest. The dense foliage of the new shoo t s and the fruiting canes mad~ 
it more difficult to han'es t the fruit from the severe.ly pruned canes, 
Unpruned cane are likel y to be top heavy and bend over into the rows 
,,-here much of the fruit is knocked off by the pickers or by the cul
tivators. The main portion of the ca ne should receive a light heading 
bac k. ,vhile th e branche s should be pruned to approximately 15 buds 
o r abo ut 10 inches. Somewhat heavier heading is warranted where 
the moisture supply is a limiting factor. 
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