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Effects of fertilization pattern and planting density on yield of hemp

JIANG-GU Chihong, CHEN Xuewen, YU Jian, HU Guoging, SUN Tao"

(Institute of Agriculture Science of Xishuangbanna Dai Nationality Autonomous Prefecture, Jinghong, Yunnan 666100,
China)

Abstract: In this experiment, “Yunma-1" was used as material, with the split-split plot design, three fertilization
levels(300, 600 and 900 kg/hm?*(marked as A1, A2 and A3)), two planting density levels (450 000 and 675 000 stalks per
hm*(marked as B1 and B2)) and two different fertilizer proportions(N P,0s K,0=3 1 2andN P,0s K,0=4

1 2(marked as C1 and C2))were conducted to measure the interaction of these factors and their effects on the yield of
stem, bark and leaf of “Yunma-1’. The results showed that A2B1C1 treatment had the highest plant height(396.67 cm)
and the most thick stem(1.66 cm); A2B2C2 treatment had the largest numbers of effective stalks per hectare; A2B1C1
treatment had the highest yield of stem(12 139.55 kg/hm?), bark(2 971.49 kg/hm?) and leaf(3 527.65 kg/hm?). There was
a highly significant relationship between yield of stem and planting density, yield of stem and fertilizer proportion, yield
of stem and the interaction of planting density and fertilizer proportion, yield of stem and the interaction of fertilizing
amount, planting density and fertilizer proportion. The yield of bark of “Yunma-1" had a highly significant relationship
with fertilizing amount, planting density, fertilizer proportion, the interaction of fertilizing amount and proportion, the
interaction of planting density and fertilizer proportion and the interaction of fertilizing amount, planting density and
fertilizer proportion. There was a significant relationship between yield of bark and the interaction of fertilizing amount
and planting density. The interaction of fertilizing amount and proportion, the interaction of planting density and fertilizer
proportion both had a highly significant relationship with the yield of leaf of “Yunma-1’. Therefore, for “Yunma-1’, the
optimal fertilizing amount was 600 kg/hm?, the optimal fertilizing proportion of N, P,0s and K,O was 3 1 2 and the
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optimal planting density proportion was 450 000 stalks per hm?.
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Table 1 The agronomy traits of hemp

I -hm?)

/cm

/cm

AI1BIC1 (176 421+3 683.63)b
AILBIC2 (174 420+4 499.16)b
A1B2C1 (224 112+6 380.23)a
A1B2C2 (232 11628 290.68)a
A2BIC1 (165 749+5 315.11)b
A2B1C2 (170 085+9 904.45)b
A2B2C1 (212 439+8 734.90)a
A2B2C2 (224 779+1 3281.51)a
A3BIC1 (179 089+7 487.06)b
A3BI1C2 (176 088+7 121.61)b
A3B2C1 (224 112+2 161.33)a
A3B2C2 (230 4488 580.74)a

(381.33+10.08)bc
(390.00£2.16)ab
(379.67+4.19)bc
(365.33+4.64)d
(396.67+4.03)a
(387.33+2.05)ab
(363.00+4.97)d
(365.00+0.82)d
(392.00£2.16)ab
(384.67+4.03)abc
(374.33+2.49)cd
(348.6743.77)e

(1.600.02)b
(1.52+0.02)cd
(1.4120.01)f
(1.53+0.02)cd
(1.6620.01)a
(1.53+0.04)cd
(1.4520.03)ef
(1.42+0.01)f
(1.64+0.03)a
(1.5620.02)bc
(1.4920.02)de
(1.3920.01)f

0.05
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2 7 359.07 ~12 139.55  Al1B2C1 1 827.58 ~2 971.49 kg/hm?
kg/hm? A2B1C1 A2B1C1
A1B2C2 1 662.07 ~3 527.65 kg/hm? A3B2C2
A1B2C2

Fz2 BREBINKRWF=E
Table 2 The yield of hemp

/ / /
(kg-hm™) (kg-hm™) (kg-hm™)
AIBIC1  (11495.37+177.68)ab 2.92 (3 067.52+482.19)ab 6.14 (2 651.33+163.18)b 4.49
AIBIC2 (9 093.17+699.33)cd 2.93 (2 911.95+276.28)ab 6.18 (2 415.54+20.56)c 4.96
A1B2C1 (8 236.37+910.29)cd 2.90 (1 662.07+30.76)c 6.27 (2 051.03+65.35)d 4.26
A1B2C2 (7 359.07+762.06)d 3.12 (3 527.65+324.39)a 5.48 (2 617.98+117.34)b 4.84
A2BIC1 (12 139.55+345.68)a 2.89 (3510.13+231.83)a 6.13 (2 971.49+24.51)a 5.19
A2BIC2 (7 617.26+551.49)d 3.02 (2 422.21483.68)b 5.90 (2 081.04+64.84)d 452
A2B2C1 (9 065.97+881.15)cd 2.78 (2 463.32+56.01)b 5.58 (1917.63+37.73)de 477
A2B2C2 (9 538.08+783.54)bcd 2.92 (3 129.80+611.24)ab 5.54 (2077.71£36.84)d 5.00
A3BIC1 (1 0608.36+678.08)abc 2.97 (3 243.10+285.35)ab 558 (2 718.03+24.96)b 4.79
A3BIC2 (9 871.63+1426.85)bcd 2.67 (2 513.63+83.24)b 5.93 (2 404.54+73.67)c 4.65
A3B2C1 (9 774.57508.76)bcd 2.96 (2 585.31+206.77)ab 6.05 (2 457.90+52.52)c 475
A3B2C2 (7 845.52+478.35)d 3.02 (2 983.04+156.22)ab 5.60 (1 827.58+49.24)e 5.47
0.05
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Table 3 Variance analysis for yield of hemp

df ss MS F

2 2 2 00067 00054 03374 00034 0.0028 0.1687
A 2 2 2 21224 01770 00497 10612 00885 00248 056  24.59** 0.15
Ea 4 4 4 75290 00144 06531 18823 00036 0.1638

8 8 8 96581 01968 10402
B 1 1 1 202500 13110 04334 202500 13110 04334 27.53** 95.70** 3.13
AxB 2 2 2 55623 01694 01521 27812 00847 00760 378 6.18*  0.55
Eb 6 6 6 44128 00822 08300 07355 00137 0.1383

17 17 17 398832 17504 24557

c 1 1 1 249334 04511 02417 249334 04511 02417 36.62** 60.56** 2.39
AxC 2 2 2 07307 06976 21522 03654 03488 10761 054  46.82** 10.65**
BxC 1 1 1 70933 05903 60434 7.0933 05903 6.0434 10.42%* 79.24** 59.83**
AxBxC 2 2 2 144265 07958 03047 72133 03979 01524 10.60** 5341** 151
Ec 12 12 12 81693 00894 12120 0.6908 00075 0.1010

35 35 35 952991 4.3838 124097
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