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Agronomic studles with hops were started in the spring of 1937 when
leglslative funds were made available for this work through House Bill 465.
Funds were made available for the continuation of this work in 1939 through
House Bill 496. The primary purpose of these experiments is to determine
the effect of varicus cultursl practices upon ylelds, quality, length of
1life of plants, downy mildew infestations and insect infestations in hops
s0 that the best and most profitable methods can be recommendsd to hop
growers.

The trellis for a 10 acre experimental yard was erected during the
spring of 1937 and roots werse planted on approximately seven acres. The
remaining three acres were planted in the aprings of 1938 and 1939. One
acre of this yard was placed at the disposal of the Entomology Department
for insect contrel studies., The remainder of the yard is being used for
agronomic experiments.,

Irrigation

Yields of Late Cluster hops were increased an average of 537 pounds
per acre or 27 per cent during the 1939 and 1940 seasons by two irrigations,
The first irrigation was applied during the latter part of June and the
second during the latter part of July, approximately 2 1/2 inches of water
being applied each time, Figuring the price of hops at 204 a pound, an
inoreased yleld of 537 pounds per acre would increase the gross returns to
the grower by §107.40 per acre. The cost of irrigation, including depreciation
on equipment, power and labor for moving pipe, was approximately $12,00 per

aore.



Increases in yleld per acre due to irrigation were secured for all
varieties under test during the two seasons in which irrigation experiments
have been conducted, The per cent increase in yield obtained in other
varietics were Early Cluster, 15 per cent; Fuggles, 23 per centy and Red
Vine, 22 per ocent. Yields in pounds per acre from irrigated and non-
irrigated plots are given in Tabls 1.

A high pressure sprinkler irrigating system capable of handling 30
scrumuodinmﬁnuuonapmm. The water was pumped from a
10 inch drilled well 35 feet deep. The total cost of the well and irri-
gation equipment amounted to $46.00 per acre, on the basis of a 30 acre
capacity.

Table 1
Effect of Irrigation Upon Yield of Four Varieties of Mops

Variety
Late Cluster 2041 1932 1987 1404 1496 1455 532 27
Barly Cluster 1467 1512 1490 1297 1249 1273 217 15
68 1056 869 963 89 591 45 218 23
Red Vine 1500 18388 1624 961 1695 1328 22

Experiments with various heights of risers indicated that with this
type of equipment, the sprinklers should bs placed adove the trellis. Lower
placing of sprinklers resulted in mechanical injury to the hop plants and
in poor distribution of water. No damage resulted from the use of overhead
sprinklers during the 1939 and 1940 seasons, even when the water was applied
during the hottest portion of the day. Some growers have thought that
sprinkling during the middle of the day would cause water burn, but no evi-
dence of burn has been obtained during the two seasons in which irrigation
has been practiced in the experimental hop yard.



A slight inorease in the amount of downy mildew infection was found
following irrigation in the Barly Cluster variety during the 1939 season.
No immediate increase in mildew infection was found following irrigation
during the 1940 season, Mildew notes were taken on all varleties before
irrigation and a few days after irrigation and the amount of new infection
in 1940 was found to be no greater in the irrigated plots than in non-irri-
gated plots. Data on the amount of infection before and after irrigation
are given in Table 2.,

Table 2
Relation of Downy Mildew Infection to Irrigation as Shown by the

Averags Humber of Spikes Per Acre
and the Per Cent of Infected Plants, 1940

Date  Date Average No. % of
Variety Year Irri- lHotes r Ag
geted Taken ted Non-irri- -  Non-irri-
gated gated gated
7/10 3.5 7.0 3.5 6.1
1939 7/11 /4 2.9 12,7 1.4 8.5
7/24 10.6 be2 6.4 2.8
Late 7/29 3.5 1
Cluster 5/18 229.5 268.4 iﬁ%’;g ' E%.z.
5/23 267.1 513.6 195.3  309.6
1940 7/1 6/30 540.1 £83.6 363.2  399.8
;ZQ 3/81 8.7 15,7 9.3 10.9
0,0 0.0 0,0 0,0
7/10 106.1 86.7 30.3 2.4
1939 741 7/4 3.8 30.3 16.7 12,1
i ;521. 92.2 39.3 329.;.. 27.3
~BY. " 0y
Cluster s/iz% s T T TON
/4 5/23 455.6 638.0 249.2 387.2
1940 and 6/30 643.2 783.2 353.8  455.4
7/20 /8 26,8 22.0 17.4 17.6
7/ 0,0 0.0 0.0 0,0
5 2.7 13.2 8.0 11.0
71 5/23 10,7 15.4 9o 15.4
#Puggles 1940 and 6/30 167.5 9.2 143.4 V4.8
/20 /8 40 11.0 4.0 8.8
7/31 0.0 0,0 0:33 0.0
7/10 17.0 Tied 13 42,9
1939 716  7/19 10.6 57.1 bl 14.4
/24 2.1 5.7 2.3 5.7
Bed 7/29 0,0 2.9 0.0 2,9
Vine 5/21 39.7 20.5 .2 17,2
7/1 6/30 309.4 270.9 229.9  240.1
1940 and 7/8 0.0 0.0 2.1 0.0

7/20 /RN 0.0 0.0 0.0 _0.0



Considerable cone infection developed near picking time in the
farly Cluster, Late Cluster and Red Vine varieties and the infection was
principally in one of the irrigated plots. This was thought, however, to
be due to the location in the yard rather than to irrigation. The cone
infection followed & slight dip in the yard quite closely and it was noted
that during the nights and early morning fog often hung in this low spot
while the remainder of the yard was clear, It seems unlikely that an irri-
gation during the latter part of July would increase the amount of mildew
infection & month later although it is possible that the higher moisture
content of the soil in the irrigated plots may have been a factor., Data
on the losses due to cone infection of downy mildew are given in Table 3.

Table 3
Losses Due to Cone Infection of Mildew
in Irrigated and Non-Irrigated Plots(l) - 1940
Date Irrigated Hol
on whicgh Ave, No. Ave, No. Ave., No. Ave, No.
(2)variety notes plants plants plants plants
ware infected lost infected lost
taken per_acre per acre per acre  per acre
Early Cluster 8/26/40 104.5 59.9 2.8 1.3
(3)ped vine  9/20/40  453.5 128.3 313.7 109.8

(1) The large difference in losses between irrigated and non-irrigated
plots are thought to be due to location in the yard rather than to
increased infection caused by irrigation., See text,

(2) No cone infection was found in the Fuggles variety.

(3) Losses in the Red Vine variety occurred late in the season and were
dus to mold, downy mildew, and overripeness. It was impossible to
determine the amount of loss due to each of these factors as all three
were found on the same planta,



Gultivation

Light cultivation as often as needed to keep weeds under cantrol
gave higher yields during both the 1939 and 1940 seasons than no oulti-
vation or sultivation to a depth of approximately six inches, Flots
given no cultivation after the soil was worked down following plowing,
gave an average yield of 895 pounds per scre as compared with 1907 pounds
per acre from light cultivation plots and 1770 pounds per acre from deep
cultivated plota.

Table 4

The Effect of Various Amounts and Depths of
Cultivation upon Yield per Acre in Red Vine Hops

.

e

Irrigation  Year Harrow Iisk, harrow Deep disk
treatment None#  draz onmly  and drag only
1939 867 1802 1666 1666
Irrigated 1940 1047 2188 2285 2033
hve, 957 1995 1976 1850
1939 748 1723 1621 1485
Non-irrigated 1940 918 1819 2149 1894
Ave, 833 177 1885 1690

General Average 895 1883 1930 1770

# Soil worked alfter plowing in the spring but not cultivated during the
sSunmer,

Date of Vins Cutting
Cutting vines at harvest time as compared with leaving the vines

until late in the winter incressed the per cent of dormant hills, the per
cent of weak plants and decreased the average ylelds per acre. These
affects wers particularly noticesble in the Late Cluster variety. In

this variety during the 1940 season, the per cent of dormantand weak plants



was inoreased by 69.9 per cent as determined by counts made on June 5 and
the yield per acre was reduced 37 per cent by early vine cubting. Zarly
vine outting also increased ths per cemt of dormant and weak hills in
both the Barly Cluster and Puggles variesties and decreased yields some-
what in non-irrigated plots, Yields in these varieties were not reduced
in irrigated plots. Data obtained in this experiment are given in Table

Se

Table 5

Effect of Date of Vine Cutiing upon
Yield, Dormant Hills and Weak Plants

_Non-irrigated
of % of

Variety  Treatment dormant Yield ~ Lbs. dormant Yield - Lbs,
: I8P ACrE and weak :

LA a2

Vines cut at
late harvest 82,4 1020 996 1008 100,0 88, 612 78
Cluster
Vines cut late
e A WA T OF 12,5 194 1564 3479 0,0 1360 959 1139
VYines cut at
- harvest 82,4 1802 1119 1460 100.0 1564 993 1278
Eay

Cluster Vines cut late )
S—- - Al.8 1530 1200 1365 0.0 1700 2136 1418

Vines cut at
harvest 50,0 918 969 943 727 476 825 650
Puggles

Vines cut late
SR—— N - 1.1 986 966 976 9,1 680 843 761

The counts on dormant and weak hills were made on Juns 5, and many of
the hills that were weak or dormant at that date made considerable growth
later in the season and produced fairly good ylelds, During the two year
period in which this experiment has been conducted, the yleld has been re-
duced much more in the Late Cluster wariely by early vine cutiing than in



either the Early Cluster or Puggles warieties. Further studies are being
undertaken for the purpose of determining, if possible, methods of reducing
or eliminating the damage due to early vine cutting, It is possilile that
this damage may be eliminated by the use of fertilisers or by variations
in cultural practice. This problem will be a very important cne if the
use of hop picking machines becomes general. The vines must be cut at
harvest time when picked by machine and, therefore, it will be necessary
to find some way of avolding or lessening the damage due to early vine
cut tings.
Fertilizers

Increased yields have been obtained in the Late Cluster variety
during the two ysar period in which fertiliser trials have been conducted
from the use of treble phosphate, Ammo-Phos 11~48, and a complete ferti-
liger 9-39-9, Yields obtained so far from the use of Ammo-Fhos and complete
fertiliver have been practically the same, indicating that probably potash
is not needed on this particular soil type at the present time. Increases
in yleld were obtained in both irrigated and non-irrigated plots. The re-
sults have not been so pronounced in the Early Cluster and Fuggles varieties.
The average yields in pounds per acre from the fertiliser plots are given
in Table 6. Yields are given in per cent of the check in Table 7.



Table 6

Average Yields in lbs, per Acre of Varicus Fertiliszer Treatments
in Irrigated and Hon-irrigated Plots of 3 Varieties of Hopo

Super Treble _ Cyanamid % Complete
Variety Irrigation Year Check TFhos Phos _ Fert, Crowmn T, 9=-0-9
Irrigated 1539 1989 1972 2550 1530 1938 2618 1938
1940 1869 2220 2333 zusg 2043 1999 2577
Lete Slwnber 15— % i S
Non-irrigated 1940 1360 1128 1332 1808 1781 1727 1496
Ave, 1550 1482 1843 1666
1939 %“% 1530 952 1122 % 1700
_— Irrigated P‘O 1699 1408 1578 1258 1442 1452 1513
GCluster 193 90 % % 1156 14 ’l%
Non- el 1940 1323 1?7 1353 1496 1292 1550 1326
& £ A‘!. % _1_2 ;} 1
1939 % 9 %% % 782 1258 122
Irrigated i%o 779 gas 955 760 gz 983 803
Ave, _%4 806 1121
Fuggles 1939 ﬁ%& 7 ’l% % 1020 1020 1%
Non- 1940 830 652 653 836 857 687 843
irrigated Ave. 993 6% 768 860 938 833 992




Table 7

Average Yields in Per Cent of the Check Plot of Various
Pertilizer Treatments in Irrigated and Non-irrigated Flots of Three Varieties of Hops

e -

Super Treble Cyanamid Ammophos Complete
Variety = JIrrigation ~_ Tear Check Fhos Phos _ Pert, Crown T, 11-48 9=39-9
1939 100 99 128 Ve 97 i3 97
Irrigated 1940 100 119 % 116 109 107 138

late A 1 10 120
Cluster 1;% %oo 1‘%?7 118 % ‘1‘5’72 132 %
REon-irrigated 1940 ig 83 98 133 i3 127 110
Ave, 100 109 104 1%71 117
1939 100 109 gl 57 % 101
y e 3E a8 B % g % =

. Ve >

Cluster 19 100 57 % 63 ;g; ﬁ %
Hon-irrigated 1940 100 Zg 102 113 98 117 100

Ave, loo : 22 89 97 .21
1939 82 125 72 T2 %6 %
Irrigated 1940 ]& 101 123 98 lgg 126 103

Ave A 91 8 120
Fuggles 1939 100 65 25 B8 8 ]
Non-irrigated 1940 100 76 el 101 103 83 102
Ave, 100 &9 77 87 9% 86 101
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The fertiliszers being tested, together with the approximate rate of
application per acre were superphosphate 4350 pounds per acre, treble
phosphate 180 pounds per acre, Ammo-Phos 1ll-48 180 pounds per acre, complete
9-39-9 225 pounds per acre, and Cyanamid both as a fertiliser and as a
erown treatment at the rate of 85 pounds per acre. The use of Cyanamid
both as a fertiliser applied in & ring arcund the hill and as & crown treat-
ment spread in a circle, completely covering the crowm of the plant, re-
sulted in decrsased ylelds during the 1939 season due to the fact ihat con-
gsiderable burning resulted. The bwn was so severe on the leaves and the
cones that no marketable hops were harvested from the Cyanamid plots al-
though the plots were picksd so that yleld records could be obtained, Dur-
ing the 1940 sesson, Cyanamid increased ylelds in both irrigated and non-
irrigated plots of the Late Cluster variety.

Results obtained to date in these fertiliszer trials seem to indicate
that increases in yields of from 100 to 300 pounds per acre may be expected
in certain seasons from the use of fertiliszers containing nitrogen and
phosphorus, No increases in yield have been obtained from the use of potash
on the river bottom soll of the experimental hop yard,

Erowndng and Pruning

Pruning alone, pruning and orownlng lightly, and pruning and heavy
crowning are being compared with no treatment., The term pruning, as used
here, appliss & the process of trimming all underground stems or sets
away from the cromm of the plant, The term crowning is used to indicate the
cutting back of the crown of the plant which is & camon practice among
many hop growers.

Yields from the plots in this experiment are given in Tables 8 and
9., The data in Table 8 are in pounds per ascre and that in Table 9 in per
cent of the check, Yields in the variocus plots vary considerably and no



definite conclusions can be drawn from the limited data now available.
However, it seems likely from the evidense obtained so far that none of
these treatments will prove better than the check treatment, The check
plots were pruned and crowned lightly in much the same fashion as is
now the practice among the majority of hop growers.

Table 8

Yields in Pounds per Acre of Various Crowning and
Prunming Treatments in Irrigated and Non-Irrigated Plots

Check Pruned- Pruned-  Not prun-d

pruned no® erouned
Variety  Irrigation Year corowned orowned heavily ormd
Lightly
1939 2006 2652 1972 1394
s Irrigated 1940 1735 1459 i;g 1819
Cluster 193% 1292 % 952 1224
Mm - 1940 1094 ,3933 1.238 1238
b X0, 1
R
s Irrigated i.g;f i.*.g? 1360 1530 1316
Cluster 1939 ﬁ % %’% %
Hon-irri- 1240 121.2 1244 1142 1265
gated Ave, 145 1540
193% 1207 1224 % %
Irrigated 1940 974 697 823 ‘915
Puggles g"ﬁ"? 952 g% '?7'5 ;mo&:!
Non-irri- 1940 738 687 796 665
gated  Ave, 845 7T 772 842
Grand Average 1340 1330 1288 1284




Tield in Per Cent of Check Plot of Various Crowning and
Pruning Treatments in Irrigated and Non-irrigated Flots

Table 9

Chack
pruned & Pruned Pruned Hot pruned
Variety Irrigation Year crowned  not erowned or
lightly crowned heavily  crowned
1939 100 132 98 %0
Irrigated 1940 100 84 115 105
Late Ve ;%
Cluster %ﬁ %% ‘% ’A %
Non-irri- 1940 ig 113 113 ﬁ
15 Rt 92
i Irrigated 1940 lgg gg 104 90
Cluster %6 . ﬁo % %
Non-irri- 1940 100 189 32 101
i — i)
Irrigated 1940 g 'g gé 94
Ave, 88 5
Fuggles 1939 100 7 ) %
Non-irri- 1940 100 93 108 90
gated Ave, 100 83 91 29
Grand Average 100 99 96 96
Suckaring and Stripping

Various amounts of suckering and stripping are being compared with
the standard practice of keeping the plants suckered and stripping to a

height of approximately three feet.

The data obtained during the 1939 and

1940 seasons are somewhat variable but the indications are that suckering

and stripping has little if any influence on yleld.

Yields from the check

plots have besn practically the same as from plots that were not stripped

or suckered, The practice of stripping to a height of é to 7 feet has re-

duced yleld somewhat in nearby plots in which this treatment has been used.

Yields in pounds per scre and in per gent of the check are given in



Although data obtained to date indicate that suckering and light
astripping do not inorease ylelds, the practice may be advisable as an
aid in controlling diseases and insects. Downy mildew infestation was
higher in the plots in which suckers were allowed to grow and the lower
leaves were not stripped off. However, during the 1939 and 1940 seasons,
the increased mildew infection did not reduce ylelds, but it is possible
that the results might be different in a bad mildew season,

Suckers around the base of the plant increase the difficulty of
controlling insects such as aphids and red spider as it is difficult to
cover the lower leaves with spray or dust. The inssots left alive om
the lower part of the plant will continue to multiply and in a short time
after spraying the infestation in the upper portion of the plant is likely
to be heavy enough to cause commercial damage.

The suckering and stripping problem is also closely tied up with
the problem of early vine cutting, The use of picking machines necessitates
early vine cutting. Early vine cutting will in some casses reduce the vigor
of the plants and cut ylelds., There is some evidence to indicate that
suckers left on the plant may reduce the awount of injury from early vine
cutting, Hence it may be necessary to elther find methode of controlling
diseases and insecta on the sucksrs or to develop other cultural methods
of preventing injury due to early vine ocutting. Further research on these
problems is needed.



Table 10

The Effect of Various Suckering and Stripping Experiments
upon Yield per Acre in Irrigated and Non-irrigated Plots

Suckered-
atrippod Sncmud Stripped stripped
Variety Irrigation Year #Check ar wt 'w height
1939 2193 2312 2414 2176 2040
Irrigated 1940 1837 1697 1958 1843 1710
Ave, 2015 2004 2186 2009 1875
Late
Cluster
1939 1224 1224 1768 1224 1088
Noneirri~ 1540 1108 952 986 1149 1278
gated Ave, 1166 1088 3nm 1186 1183
1939 1249 1394 1700 1054 952
Irrigated 1940 1476 1605 1462 1574 1537
Ave, 1362 1499 1581 1314 1244
Early
Cluster
1939 901 952 1020 816 612
Non-irri- 1940 1213 1136 1340 1068 911
gated Ave, 1057 1044 1180 942 761
1539 748 577 B0 1 680
Irrigated 1940 846 758 785 925 766
Ave, 97 821 817 814 =3
Fuggles
1939 527 544 544 340 408
Hon-irri-~ 1940 481 381 415 435 415
gated Ave, 504 462 479 3 FAS
Grand Average 1150 1153 1270 1107 1033

# Check plots were suckered and stripped to a height of approximately
thres feeb.
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Table 11

The Effect of Various Suckering and Stripping Experiments
upon Yield in ¢ of Check Flot in Irrigated and Non-Irrigated Mlots

Not Suckered
stripped 5uckarcd Stripped stripped
Variety Irrigation Year +#Check  or not to height
guckered smm suckered of 6'to 7!
183 100 105 110 o9 23
Irrigated 1940 100 92 107 100 93
Ave, 100 &9 108 100 93
Late
Cluster
1930 100 100 144 100 89
Non-irri- 1940 100 86 89 104 115
gated Ave, 100 93 118 102 101
1939 100 12 136 84 7%
Irrigated 1940 100 109 99 1¢7 104
Ave, 100 110 116 96 91
Barly
Clustey
1938 100 106 13 91 68
Fon-irri~ 1940 100 94 110 as 7
pated Ave, 100 99 112 39 72
1639 100 s 114 95 o1
Irrigated 1940 100 20 93 109 9
Ave, 100 103 103 102 91
Pugeles
193¢ 100 103 103 65 7
Noneirri- 1940 100 9 86 26 86
gated Ave, 100 92 95 75 82
Orand Average 100 100 110 96 90

# Check plots were cuckered and stripped to a height of approximately
three feet,



Humber of Vines Per Flant
The mmber of vines trained per plant in commercial hop yards

varies from two to six although the more common practice in the Willamette
Valley is to train four vines per plant, In these experiments, two, three,
five and six vines per plant are being compared with four vines per plant.
Two strings were used per hill in all cases.

Yields during the two seasons in which these experiments have been
conducted have varied considerably but from the limited data available
it seams that under most conditions four vines per plant will give ylelds
equal to or above other numbers, There is & slight indication that six
vines per plant may give higher ylelds than four vines per plant in lrri-
gated plots of the Late Cluster variety., However, the cones appeared to
be slightly more fluffy in plots in which six vines were trained, probably
due to the heavier mat of foliage on the drop wire and the consequent lack
| of sunlight, Yields in pounds per acre and in per cent of the check, four
vines per plant, are given in Tables 12 and 13,



Effect of Trainming Two to Six Vines per Plant upon Yield

Table 12
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JXield - Pounds per aore

{Check)

Variety Irrigation Year 4 vines 2 vines 3 vines 5 vines 6 vines
per per per par par
plant  plant _ plant plant

1339 1530 1530 1598 1462 1904
Irrigated 1940 1557 1380 144 1557 1703
Ave, 1543 1455 1506 1510 1803
Late
Cluster
1939 1496 1360 1904 1224 1224
Non-irrigated 1940 1200 1292 304 979 1061
Ave., 1348 1326 1404 1101 1142
1939 1224 1224 1122 1360 1258
Irrigated 1940 1895 1506 159 12 1629
Ave, 1559 1365 1360 1576 1443
Early
Cluster
193¢ 1020 816 1020 1088 1156
Hon-irrigated 1940 1448 11239 1306 1564 1299
Ave., 1234 972 1163 1326 1227
1939 782 782 816 782 680
Irrigated 1940 789 782 670 765 755
Ave, 785 782 43 T3 7
Puggles 4
193% 476 476 340 476 476
Non-irrigated 1540 506 313 415 428 408
Ave, 491 394 377 452 442
Crand Avarage 1150 1049 1092 1123 1129




Table 13
w“twmmmmwmvmwmwzm

Yield - in Percent of-Gheck

eck
Variety Irrigation Year 4 wines 2 vines 3 vines § vines 6 vines
per

per per per per
plant  plant  plaoct  plant  plant

1939 100 100 104 ) 124
Irrigated 1940 100 €9 91 100 109
Ave, 100 24 98 98 117
late
Cluster
1339 100 91 27 82 82
Non~irrigated 1940 100 108 75 82 88
Ave, 100 S8 104 82 a5
1939 100 100 92 111 103
Irrigated 1940 100 ™ 84 95 86
Ave, 100 88 87 101 93
Barly
Cluster
Honeirri- 1939 100 80 100 107 113
gated 1940 100 78 S0 108 90
1939 100 100 104 100 a7
Irrigated 1940 100 99 85 97 96
Ave. 100 100 9% 98 91
Puggles
1939 100 100 7L 100 100
Non-irrigated 1940 100 62 g2 a5 a1
Ave, 100 80 77 92 90
Grand Average 100 97

8
B
3
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Gover Crops

A number of different cover c¢rope are being used in experiments to
deternine which are best with regard to the amount of organic matter added
to the soll and with regard to effect upon yleld of hops. It will be
necessary to conduct the experiment over a perdod of several years before
any definite conolusions can be drawn concerning the effect of the various
cover cropas on yield,

Legume crops would normally be expected to be the best as cover
erops as they add nitrogen as well as organic matier to the soil. However,
since hop yards are usuvally plowed in March or April, most legume crops
will not produce ensugh organic matter. Legumes such as the clovers start
growth late in the spring and in most seasons will produce little growth
by the time the hop yard must be plowed, Oood growth can be secursd in
same seasons from vetoh but if the winter is gsevere, growth from vetch may
be sparse at plowing time. Trials to date indisate that a greater amount
of organic matber will be produced by a mixture of grain and vetch as the
grain starts growth early in the spring. Both barley and veteh and rye
and vetch have been found to be good combinations and are recommended.
However, barley or rye and vetch may in favorabls ssasons produce more
organic matter than will rot readily in droughty soils without irrigation,
Considerable moisture and nitrates are required to rot the barley and if
either is limited the hop plants may suffer and yields will be reduced.
Under such conditions, a cover crop of vetch alone is recommended. Yield
of hops in pounds per acre from the cover orop experiment plots are given
in Table 14.



Table 14
!mmpommmmnoummvmmwmm

Cover crop
Cover crop Irrigated Non-irrigated Orand yields - 1939
1939 1940 Ave, 1939 1940 Ave, average  Dry wt. 1bs, per Aeve
Hatural 2295 2135 2215 1598 1081 1340 1777 2952
Vetch 2244, 1867 2056 1700 1149 1435 1740 2420
Crimson clover 1785 1931 1808 1802 1231 1517 i62z2 387
Barley 1836 1710 1773 1870 1176 1523 1648 2920
Barley, peas & vetch 2108 2020 2064 2006 1414 1710 @ 1887 3291
Barley and peas 2154 2302 2228 2004 1217 1611 1919 2646
Rye 1615 1870 1743 1564 1190 1377 1560 4291
Rye and vetech 1547 2220 188, 1700 1564 1632 1758 4B40
Rye and peas - 2530 - - 1720 - 2325 -
Ryn, peas & vetch - 1938 - - 1537 - 1738 -
Peas - 2237 - - 1748 - 1993 B
Tarnips - 2326 - - 18% - 2098 -
Barley and vetch 2142 2023 2083 1394 1992 1693 1888 4759









