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Effects of irrigating level in different stage to the growth and yield of kenaf

WANG Dao-bo'*%, BEI Xiao-xiao', LI Fu—sheng1 *, ZHOU Rui—yang1
(1. College of Agronomy , Guangxi University , Nanning, Guangxi 530005, China;
2. Beihai College of Beihang University , Beihai, Guangxi 536001, China)

Abstract: Through the pot experiment, has researched the effect of different irrigating level in different stage to the
growth and yield of kenaf. Based on two kenaf varieties as Hongyou 2 and Fuhong 992, the treatment included three fac-
tors of growing stages as the seeding stage (A) with 3 irrigation levels as high water (A;), middle water (A,) and low
water (Az); the vigorous growing stage (B) with 3 irrigation levels as high water (B;), middle water (B,) and low water
(B3); the blossom bud stage (C) with 3 irrigation levels as high water (C;), middle water (C,) and low water (Cs).
Whole experiment adopted the Orthogonal design with randomized blocks and three repetitions. The results showed that:
(1) The variety and the different irrigating level in, vigorous stage and blossom bud stage presented the significant effect
to the dry matter production of kenaf. The effect sequence of irrigating level in different growth stage to kenaf yield as fol-
lows: Vigorous growing stage > blossom bud stage > seedling stage. The difference of the variety was Hongyou 2 >
Fuhong 992. For the two varieties of Hongyou 2 and Fuhong 992, compared with the irrigating level Bs, the fiber dry
mass of B and B, was increased 122.31% and 130.24% , 49.27% and 73.81% , respectively; compared with C3, the
fiber dry mass of C; and C, was also increased 44.7% and 17.45% , 20.39% and 5.00% , respectively. (2) Com-
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pared with Bs, the plant height, stem diameter, bark thickness, main root length, dry mass above-ground of B; and B,

total were increased, also each index of B, were higher than B,, except the ratio of root and mass above-ground. (3)

Compared with C;, the plant height, dry mass above-ground and dermal bone ratio of C; and C; were increased. The bark

thickness and dry mass above — ground of C; were higher than C,, which difference was notable. Under the conditions of

this test, for two varieties of Hongyou 2 and Fuhong 992, the high water level in vigorous stage and blossom bud stage

was useful to the accumulation of fiber dry mass, the difference was notable. But the different irrigating level in seedling

stage was not notable to the fiber dry mass. Through the range analysis method, the optimal irrigation level combination

in different growing stages was B;C;A;.

Keywords: kenaf; irrigating level; crop growth stage; production; agronomic traits; orthogonal experiment
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Table 1  Amount of irrigation water under three

treatments in different stages
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Table 2 Effect of different irrigation on growth of kenaf

K% B F K PRis/m ZEH/em J7 JE/mm FMEK/em
Factors Levels of factor Plant height Stem diameter Skin thickness Root length
A \A 2.64a 1.55a 0.98a 17.70a
Variety(V) v, 2.55a 1.59% 1.04a 17.54a
. Ay 2.60a 1.54a 0.98a 17.21a
B3
Seedling stage(A) A, 2.62a 1.58a 1.06a 18.65a
As 2.58a 1.59a 0.98a 17.01a
WK I B, 2.9%4a 1.81a 1.22a 19.76a
Vigorous growth period(B) B, 2.59b 1.55b 0.97b 18.20a
B; 2.26¢ 1.36¢ 0.84c 14.91b
C . . .06¢ .
T ‘1 2.69a 1.60a 1.06a 18.04a
Blossom bud period(C) G 2.56ab 1.52a 0.94b 18.61a
G 2.54b 1.60a 1.02ab 16.22a

T R AP RUE AP, 1) — B R s AN NG i), AL B i) 22 5 35 (P < 0.05) o Rl

Note: Values are means. Data followed by different letters in the same column indicate significant difference (P <0.05). The same as below.
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Fig.1 Effect of different irrigation on plant height of kenaf
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Fig.2  Effect of different irrigation on stem diameter of kenaf

R3 AEEFHEKKERLRERFIMATRE 53
Table 2 Range analysis of the effect of different irrigation on growth of kenaf

i H B 2141 2 5 Hongyou 2 AF41 992 Fuhong 992

Item Average A B C A B C
ky 2.58 2.97 2.74 2.61 2.92 2.63
¥RES /m ky 2.67 2.62 2.61 2.56 2.55 2.52
Plant height ks 2.67 2.32 2.57 2.49 2.19 2.51
W2 R Range 0.09 0.65 0.17 0.12 0.72 0.13
ky 1.54 1.77 1.56 1.54 1.84 1.64
ZEM/em ky 1.51 1.53 1.51 1.66 1.57 1.52
Stem diameter ks 1.60 1.36 1.59 1.58 1.37 1.61
2 R Range 0.09 0.41 0.08 0.11 0.48 0.12
ky 0.92 1.13 1.02 1.05 1.31 1.10
B JE/mm ky 1.04 0.98 0.90 1.08 0.96 0.98
Skin thickness ks 0.98 0.83 1.01 0.98 0.85 1.03
HeZ% R Range 0.12 0.30 0.12 0.10 0.46 0.12
ky 18.39 19.56 18.01 16.02 19.96 18.07
EHE /om ky 16.43 18.71 17.77 20.87 17.69 19.44
Root length ks 18.27 14.82 17.31 15.74 14.99 15.12
2% R Range 1.96 4.73 0.70 5.12 4.97 4.32

T kys by by RN BERSDRTE T RRIRIIE. T,

Note: ki, ky, k3 shows the average of each levels values in different factor. The same as below.
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Fig.3  Effect of different irrigation on skin thickness of kenaf
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Table 4  Effect of different irrigation on dry mass accumulation of kenaf

RS P Z K- M FFBT AL (g k) T Wt/ (g k1) LitS R
Factor Levels of factor Shoot dry mass/(g* plant~ ) Root dry mass/(g*plant~ D) Root /' shoot
i v, 58.72a 6.19% 0.108a
Variety(V) vV, 52.35h 5.75a 0.10%a
A 56.04a 5.62b 0.086h
.
Eep Ul
A ;
Seedling stage(A) 2 52.52a 7.27a 0.138a
As 58.03a 5.00b 0.101b
B, 73.97a 7.70a 0.114a
HER
Vigorous growth period(B) B 53 11b 6.13b 0.113a
Bs 37.51c 4.07c 0.098a
Cy 61.80a 5.89% 0.110a
FEIEBE
Blossom bud pcriod( C) G 52.8% 3.91a 0.108a
Cs 51.91b 6.10a 0.108a
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BiA;Cro B BRI 25X b b 35 5 a1 5 e B g o 1O
‘BT, B N R AE B, AbFN kB i K AE, XL 2
SRIRLL 992 PN A] i AP L1 R U6, 5 By A0 HE
HHEL, B, 5 By AbH A M 3BT R TR T

18.52 ¢ f118.21 g,36.32 ¢ Fl 36.60g,
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Table 5 Range analysis of the effect of different irrigation on dry mass accumulation of kenaf

i g i 414} 25 Hongyou 2 HE4T 992 Fuhong 992
Item Average A B C A B C
ky 58.49 77.00 69.30 53.60 70.95 54.30
Mo T R ky 57.48 58.48 56.83 47.56 51.74 48.94
Shoot dry weight ks 60.18 40.68 50.01 55.88 34.35 53.80
2% R Range 2.69 36.32 19.29 8.32 36.60 5.36
ky 6.41 6.50 6.59 4.74 8.81 5.86
HFF /g ks 6.11 7.96 7.20 6.60 5.06 6.06
Root dry weight ks 6.05 4.10 4.78 5.89 3.37 5.31
2% R Range 0.36 3.86 2.42 1.85 5.4 0.75
W43 B BT DU (32 5) 0 L0 2 L
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Fig.4 Effect of different irrigation on the yield of kenaf
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Table 6  Effect of different irrigation on the yield

@40 {25 Hongyou 2

and phloem / xylem and pith of kenaf
JoR B T ok

ZIKF AL L
% HERT ey I
Levels of . Phloem / xylem
Factor Fibre dry mass .
factor o and pith
/(g+plant™")
e v, 19.96a 0.606a
Variety(V) V 17.88b 0.616a
Ay 19.5%a 0.597b
e
Hi 1]
A .65: . 666
Seedling stage( A) 2 18.65a 0.666a
Az 18.52a 0.571b
I 30 B, 26.37a 0.679a
Vigorous growth B, 18.73b 0.621b
period(B) B, .67 0.534c
AL G 21.62a 0.632a
Blossom bud period G 18.64b 0.643a
(© G 16.50¢ 0.558b

FEET. 992 1 >N [H] i B 14 21 RR R Uk, 5 By b EAH
kb, By 5 By AL IR RR K T BT i 3 B A0 T 122.31%
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Table 7 Effect of different irrigation on the yield and phloem / xylem and pith of kenaf

T H W £I4f 2 %5 Hongyou 2 HGZ1 992 Fuhong 992

Item Average A B C A B C
ky 20.82 28.23 23.74 18.36 24.51 19.50
W3 Tl /e ky 19.99 18.95 19.74 17.31 18.50 17.54
Fibre dry mass ks 19.06 12.70 16.40 17.98 10. 64 16.60
2% R Range 1.76 15.53 7.34 1.05 13.86 2.90
ky 0.600 0.677 0. 609 0.594 0. 680 0.655
- ff/i'ﬁylem ky 0.646 0.595 0.640 0.686 0.646 0.647
and pith ks 0.574 0.547 0.570 0.568 0.522 0.546
M2 R Range 0.072 0.130 0.070 0.118 0.159 0.109
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