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Influence of Fertilizers on Yield and Yield Components of

Opium from Papaver somniferum LINN.

Takeo Kumagai”, Yoshio Hatakeyama™*, Kayo Yoshimatsu”2, Koichiro Shimomura™®

The effect of fertilizer on the yield and yield components of opium from Papaver somniferum L.cv.lkkanshu
were investigated from 1993 to 1995. The weight of opium per one capsule was tendency to increase in the
order of peat moss>pulverized charcoal>compound fertilizer, but the differences among the results were not
significant. Furthermore, no difference in the capsule weight per 100 m? and the yields of opium and alkaloids
per 100 m? were detected. The significant difference was only observed when the data were compared among

the weights and yields of different years.

The difference among the yield of opium was mainly due to the weight of opium per one capsule. The
weight of opium per one capsule showed a high correlation with capsule husk weight.

The alkaloids contents in opium obtained with a different fertilizer application showed no difference.
Morphine content at the first lancing was about 11%, and the value decreased with the order of lancing. On the
contrary, the codeine and the thebaine content did not change during lancing and the value were 6 0 700 and 3
%, respectively. The papaverine and the noscapine content decreased in the order of lancing.

Key Words: Papaver somniferum L. opium yield, opium alkaloid, fertilizer, yield component
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Table 100 Experimental design of fertilization application

Treatment Fertilizer Amount
(ke /100n7)
A Peat moss* and compound fertilizer (14-4-14)% 10: 5
B Pulverized charcoal® and compound fertilizer (14-4-14) 10: 5
C Compound fertilizer (14-4-14) 10

[J 10 Organic material made from sphagnum in high moor soil.
0 200 Soil conditioning material made from wood of Japanese larch.
[ 30 Percentage of mineral nutrition (N:P,0s:K,0)=14:4:14.
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Table 20 Yield and yield components of opium

Year Treatment No.of Capsule Weight of Opium Percentage of capusules exuding opium*!

Yield of Opium ( g/100ni )

/1000t mg,/plant First* Second Third First* Second Third Total

1993 A 837+21 185. 095, 7% 99.2+1.1 67.2+14.5 - 65.1%= 8.9 43.7+19.0 - 108.8+27.6
B 846+22 175.7+79.7 98.5+0.8 72.6+11.5 - 68. 1+ 4.1 47.6+14.6 - 115.7+12.9

C 859124 161.5+58. 5 98.8+0.6 82.6+15.9 - 63.2+ 7.0 52.6+18.7 - 115.9+23.8
F-value™ 0.89(N.S.)™ 1.10(N.S.) 0.71(N.S.) 1.44(N.S.) 0.49(N. S.) 0.68(N. S.) 0.24(N.S.)

1994 A 800+36 152.94£70.2 99.3+0.5 91.3%+ 3.1 40.3+11.3  30.6% 6.0 42,0+ 7.7 11.0£ 4.1 83.6+16.3
B 786+29 140. 8+64. 6 98.6+1.4 88.5+ 3.7 41.2+12.9  31.1+ 3.1 41.5%=10. 1 9.8+ 2.2 82.4+13.3

C 778+29 127.3+55.9 98.7+1.2 88.3%+ 8.7 47.5+22.5  28.2% 6.5 41.8*+11.1 12.6+ 6.5 82.6+17.1

F-value 0.94(N.S.) 2.01(N.S.) 0.92(N.S.) 0.53(N.S.) 0.41(N.S.) 1.OI(N.S.)  0.01(N.S.) 0.38(N.S.) 0.01(N.S.)

1995 A 744148 277.9£78.5 97.7%+2.2 91.5+ 4.0 76.2+ 3.4 93.5+10.9 23.7+ 3.0 39.6+ 4.6 156.9%+11.3
B 778 +59 257.4+84.8 98.2+0.8 90.0+ 2.9 74.3%+ 4.4 95.0%+13.2 23.0%+ 4.3 39.2+10.3 157.2%14.1

C 708147 244.0%91.6 98.1%+1.2 92.6+ 5.2 77.2+11.3  85.8% 4.7 21.2+ 3.1 34.8+ 6.2 141.9%12.1

F-value 2.56(N.S.) 2.01(N.S.) 0.17(N.S.) 0.19(N.S.) 0.19(N. S.) 1.89(N.S.) 0.57(N.S.) 0.86(N.S.) 2.96(N.S.)

Each value represents the mean of 5 plots + standard deviation (except weight of opium per plant).

[ 10 Percentage of number of capsules exuding opium.

[0 20 Order of lancing.

[J 30 Values represent the mean of 50 plants + standard deviation.
0 40 F-value in the analysis of variance.

[0 50 No significant difference at the 5 % level.
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Table 30 Dry weight per 100 m? of capsule, capsule husk and seeds
Dry Weight/(kg/100ni)

Year Treatment

Capsule Capsule husk*! Seeds

1993 A 6.991£1.48 4.67£1.16 2.31%0. 39
B 7.25%0.73 4.77%+0.61 2.48%0.12

C 7.32%+1.35 4.96+1. 11 2.36%0. 32
F-value*? 0.21(N.S.)* 0.29(N.S.) 0.43(N.S.)

1994 A 4.92%£0. 28 3.58=%0. 45 1.34%0. 20
B 4.68=*0. 55 3.39%0. 42 1.29%0. 29

C 4.77%0. 67 3.59+0. 54 1.18%+0.34

F-value 0.57(N.S.) 0.80(N.S.) 0.78(N.S.)

1995 A 6.32+0. 30 5.02+0. 26 1.30%0.07
B 6.23%+1.01 4.78%+0.85 1.45%0. 21

C 6.32+0. 58 5.09+0. 46 1.22+0.14

F-value 0.02(N.S.) 0.30(N.S.) 2.73(N. S.)

[ 10 Capsule without seeds.
0 20 F-value in the analysis of variance.
[ 30 No significant difference at the 5 % level.
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Table 40 Contents (C) and Yield (Y) of opium alkaloids in 1995

Treatment Lancing Morphine Codeine Thebaine Papaverine Noscapine

C () Y (g/100mt) C (o Y (g/100ni) c W Y (g/100mt) c W Y (g/100nt) c () Y (g/100mt)

A 1 10.954+0.989 10.19+0.91 5.882%0.308 5.48+0.42 2.994+0. 237 2.804+0.40 1.46040.118 1.37%£0.21 4.285%+0.250 4.01=£0.50
2 7.104%£1.700 1.69%0.52 7.092%1.299 1.67£0.34 2.958+0.654 0.70%0.17  1.357£0.135 0.32%+0.06 3.749%+0.405 0.89=£0.16

3 4.474%+0. 795 1.784+0.46 6.051+0.562 2.3940.32  3.338£0.467 1.3140.14  0.896+0.029 0.35%+0.04 2.821%0.193 1.12%+0.12

Total - 13.67+1. 29 - 9.55+0. 56 - 4.81%0.59 - 2.05%0.23 - 6.01+0. 55

B 1 11.277£1.783 10.50%+2.49  5.665%£0.790 5.30+1.08 2.739%0.351 2.67+0.68 1.394%0.211 1.32£0.33 4.164+0.671 3.90%0.99
2 6.911+0.718 1.66+£0.34 7.4234+0.963 1.78%0.36 2.629+0.648 0.66+0.23 1.314%0.159 0.32£0.08 3.655+0.438 0.8840.24

3 4.67210.591 1.85+0.76  6.13240.373 2.43%£0.65 3.006%+0.544 1.20£0.22 0.8824+0.057 0.35%0.08 2.700£0.168 1.0440.22

Total - 14.00+2. 94 - 9.51+1.46 - 4.527%0.90 - 1.9940. 39 - 5.82%1.23

C 1 11.509£1.079  9.88+1.08 5.923£0.398 5.09+0.55 2.679%0.238 2.31+0.31 1.479+0.032 1.27%0.08 4.066+0.138 3.49+0.29

2 7.539%0.758 1.62%+0.39 7.101%0.486 1.51%+0.30
1.95+0.45  6.884%0.469 2.41+0.53

13.44+1.81 - 9.01+1.29

3 5.565+0.418

Total -

2.471%0.432  0.527%0. 10

1.32740.097 0.28%0.04 3.196%0.293 0.68+0.14

3.0756+0.370  1.07%0.23  0.997£0.061 0.35%+0.06 2.607+0.212 0.91%0.20

- 3.8940.61 - 1.9040. 17 - 5.08+0. 60

Each value represents the mean of 5 plots + standard deviation.

Table 5-100 Variance and F-value of opium yield and dry weight of capsule, capsule husk and seeds

Factor D. F. Variance F-value
Capsule Capsule husk*  Seeds Opium Capsule Capsule husk*  Seeds Opium
Replication 4 0. 532 0. 240 0. 095 272.77 0. 630 0.414 1. 312 0. 808
Fertilizer 2 0.025 0.199 0. 090 133.48 0. 029 0. 343 1. 242 0. 396
Year 2 21.966 9. 396 5.944 18543. 56 25.970™* 16. 240** 82.410* 54.958™
Interaction 4 0. 106 0. 049 0.024 213.33 0. 125 0. 084 0. 339 0. 632
Error 32 0. 846 0.579 0.072 337. 41

[0 10 Capsule without seeds.
000 Significant difference at the 1 % level.
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Table 5-200 Variance and F-value of contents of opium alkaloids and yields of morphine and codeine in 1995

Factor D.F. Variance F-value
Contents in the First Lancing Contents in the First Lancing
Morphine Codeine Thebaine Papaverine Noscapine Morphine Codeine Thebaine Papaverine Noscapine
Fertilizer 2 0. 388 0. 096 0. 140 0.010 0.061 0.219 0. 330 1. 780 0. 488 0. 342
Error 12 1.774 0.292 0.079 0. 020 0. 177
Factor D.F. Variance F-value
Yield Yield
Morphine Codeine Morphine Codeine
Fertilizer 2 0.313 0. 477 0.082 0. 398
Error 12 3.822 1. 197
Table 601 Correlation coefficients among weight of opium, capsule, capsule husk and seeds and size of capsule
Weight Capsule
Opium (O) Capsule (C) Capsule husk (IH) Seeds (S) Length (L) Width (W)
1993 1994 1995 1993 1994 1995 1993 1994 1995 1993 1994 1995 1993 1993

O — — — 0.542* 0.193* 0.268™ 0.651™ 0.476* 0.434* 0.123  -0.043 0. 020 0.393™ 0. 590™
C — — — 0.773™ 0.689* 0.664* 0.708* 0.891* 0.778™ 0.615™ 0.713™
H — — — 0. 099 0.285™ 0.131 0. 765™* 0. 887**
S — — — 0. 109 0.123
L — 0. 657**
W —

Number of plant: 150.
0, 00 O Significant difference at the 5 % and the 1 % level, respectively.
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