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ABSTRACT

The present investigation dealt with observation and experiments concerning
the growth and differentiation of hop plant, using the varicties of Cascade(C),
Shinshuwase(Sh), and Hallertau(H).

The results were as follows:

(1) Life cycle of hop plants. The annual growth period of hop plant was
devided chiefly into 3 phases, dormant, vegetative and reproductive.

(2) Growth of main stem. The hop vine begun to grow in the middle of May and
grow vigorousely in the middle and latter of June, then gradually decline or
stops at the middle of July and the early of August.

(3) Growth of lateral vines. By the statistical analysis, it is judged that the
varieties of ‘H and Sh were more grown than that of C. H and Sh were not
significant, but H and Sh from C were significant in 5% level.

(4) Fresh weight and water content of hop cone. Hop cone in fresh weight of
¢ variety was higher than those of other two varieties and water content of
hop cone was decreased with time elapse in three races together.

(5) Growing point. His.to'[ogical view of hop varities in each was different. C
showed form of sweet potato, K showed form of round, and Sh showed form of
ellipse.

(6) Shape of the leaf. C and H were 3 lobes, but Sh is 3~5 lobes. Generally,
the color is dark green.

(7) Hop cones. Hop cones are as follows.

Var. Color Size of lupulin gland Shape of cones
C Dark green Large Tight
Sh Green Medium Medium
H Light green Small Loose
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Table 1.
in different varieties ¢f hops.

Lim—Growth and Differentiation of Hops

The elongation of main stem in 6 succassive days interval during the growth period

hxDays after planting 1st

.

Ist.

Variety \

June

14—19 20—25 26—31 3237 383—43 44—49 50—55 5661 62~67 63—73

Elongation length(cm)

Cascade 10.5 13.5 29. 4 3.8 35.1 46. 1 78.3 105.0 78.6

Hallertau 5.1 18.6 4.5 56. 4 63.9 52.2 76.8 84.6 81.6 __76. 8

Shinshuwase — 8.7 11.1 24.9 26.1 29.1 50.1 69. 0 2.6 73.5
~. Days after planting 1st Ist Duncan’s mal-

R July August Eagie range
Variety \ 74-79 80-85 86-91 92-97 93-103 104-109 110-115 116-121 Total
’ Elongation lenght(cm)

Cascade 61.5 54.9 21.5 — - — — —  566.2 ns

Hallertau 47.7 38.7 25.8 17.7 5.1 — — -—  685.5 - ns

Shinshuwase 63.1 HI.0 39.9 53.4 58.4 33.0 29.1 19.2 717.2 ns

Stocks of hop seedling were planted on 20th. April in glass house. :
Values within each column are the means for 9 vines (3 replicates x 3 sampling unit).

ns denotes non-significant at 5% level.
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Table 2.
which bear cones

Total length of primary lateral vines

Means length Duncans multiple

Variety (cm) range test,
Cascade 472 b
Hallertay 922 a
Shinshuwase 46 a

Values expressed are the means for 3 replicates.
a,b indicate significance at 5% level.
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Fig.1. The elongation of the main stem in 3 successive days intervals during its growth period.

Teble 3. The decrease in fresh weight of cones
in relation teo various harvest times

Length © Cascads ' ¢
aae —
o) « Hallertay  —ommn & ) Harvest August _ September Duncan’s.
A Shinshuwagp —-—-—- q'o ‘ , date multiple
" A /' 7th 17th 27th 13rd range
‘ Variety Mean test
(9& Fresh weight (g)
& Cascade .68 .69 .63 .51 .63
a A
Hallertau .58 .57 .54 .36 .51
Shinshu-
wase .63 .64 .64 43 .59 a
Values within each column are the mean weighi
for 150 cones chosen at random in each repli-
cate.
a and b indicate significance at 19 level.
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Fig.2. Correlation between length of the main
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szl fhifel gl 4 Ak, Meristem diameter= Table 4. Wsater content 6f cones om various
22 74 Fol7b glgivh. Thomas(1970)7F 1 2714} harvest times
PuggleZ T8 #EFe] THS Aold wiel Fad 2 Harvest
2 yEselz 2ag qF g August _Seprembe r
Variety 7th 27th 12rd Mean
ar % % % %
Cascade 81.1 77.8 63.8 74.2
K13 Hallertau 77.8 75.8 63.1 72. 3
= Shinshuwase 78.5 76. 6 65.3 73.5
E, Sy Water content is the mean of 150 sample cones
g chosen with random in each replicate.
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Fig.3. The decrease in fresh weight of cones in
relation to various harvest time.
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Fig. 4. Anatomical differences among 3 varieties
of hop, 35x%.
a, shoot apex; b, leaf; ¢, internode.

1A

Fig.5. Differences in shoot apex of the different varieties of hop, 430x.
a, leaf primordia; b, tunica layer; ¢, corpus.
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Fig.6. Characters of leaf forms in different Fig. 8. Longitudinal section of hop cones in diffe-
varietces. rent varieties.

Fig.7. Characters of hop cones in different varieties. Fig.9. Hop cone of stipular bract.

Fig.10. Hop cones of bracteole.
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