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Table 1 Germination parameters of water extract liquids from wheat and alfalfa straw on cotton seeds

5 2
Seed germination potential

i B/ (g/ L)

i % 2 4 AL

Seed germination index

Seed germination rate

fii%) Mass concen-
0] tration KRS Y% KR/ Y KRR
. = . RI | S RI N - R RI
Germination potcntlal Germination rate Germination index
W 0 84.7+8.3 ab — 92.3+4.2 a — 24.5+0.9 a —
w 10 84.7£7.0 ab 0. 00 91.6+5.5 a —0.01 22.4+3.4 ab —0.09
W 20 86.7+2.3 a 0.02 92.1+2.1a 0. 00 22.1+1.5 ab —0.10
W 40 76.7+8.3 ab —0.09 87.4+4.6 a —0.05 18.8+3.5 b —0.23
W 60 64.7+2.1b —0.25 86.145.0 a —0.06 17.24+3.5 b —0.30
A 0 78.7+3.1 a — 83.3+3.1a - 24.4+1.3 a —
A 10 75.3+1.2 a —0.04 84.0+4.0 a 0.01 21.4+0.4b —0.12
A 20 66.01+9.2 b —0.16 74.0%+6.9b —0.11 19.7£1.9b —0.19
A 40 53.3+1.2 ¢ —0.32 70.045. 3 be —0.16 13.4+1.1¢ —0.45
A 60 45.3+3.1 ¢ —0.42 62.7+5.0 ¢ —0.25 11.4+0.5 ¢ —0.53
TE : [ 3] oA ] 7 R R 22 53 . 35 (P<<0. 05), R Al ,
Note: Different letters in the same column mean significant difference at 0. 05 probability level, the same below.
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Fig. 1 Comparison of allelopathic potentials of Fig.2 Comparison of allelopathic potentials of

aqueous extract of different mass concentrations

to cotton seeds germination
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Table 2 Morphological parameters of water extract liquids from wheat and alfalfa straw on cotton seedlings
vk i/ FRK R Af 5 P B 57 6t Hi 7
et Principal root length Root fresh mass Seedling fresh mass Seedling height
e g/
Crop Mass R(H )/ * , 5 N
o . cm il /g Hld/e B Af/em
concentration Value RI Value RI Valuo RI Value RI
w 0 19.8+1.7 a — 0.12640.022 a - 0.70440.128 ab — 11.84+1.6 a -
w 10 17.6+1.5b —0.11 0.13440.022 a 0. 06 0.7814+0.043 a 0.1 12.3+1.5a 0. 04
w 20 16.9+1.5b —0.15 0.13940.021 a 0.09 0.68740.076 ab —0.03 12.24+1.1 a 0.03
w 40 16+1.3 be —0.19 0.14240.10 a 0.12 0.68540.103 ab —0.03 11.74+2.4 a —0.01
w 60 15.1+2.1¢ —0.24 0.13540.007 a 0.07 0.6284+0.092b —o0.11 11.4+1.4 a —0.03
A 0 19.6+1.3 a — 0.16340.028 a - 0.66240.071 a — 11.8+1.2 a -
A 10 14.54+2.7b —0. 26 0.12440.019 b —0. 24 0.40240.133 b —0.39 8.1+2.1b —0.32
A 20 10.8+3.3 ¢ —0.45 0.0994+0.033 ¢ —0.39 0.379+0.128b  —0.43 7.2£1.7b —0.39
A 40 3.5+1.4d —0.82 0.0314+0.005d —0.81 0.14040.074 ¢ —0.79 2.1+0.6 ¢ —0.82
A 60 2.8+0.7d —0. 86 0.02740.009 d —0. 84 0.13940.025 ¢ —0.79 1.44+0.5¢ —0.88
x3 KERELETHESEHENERERGCLY
Table 3 Physiological parameters of water extract liquids on cotton roots and seedlings
‘J?E/ RV MDA SOD POD CAT
ez
: /1. ) [N N N N
e e/l gy e R/ w0/ w0/ w9/
‘rop concen [pg/(g+h)] RI (pmol/g) RI (U/g) RI [U/(g+min)] RI [U/(g+*min)] RI
tration Activity Molality Activity Activity Activity
w 0 69.5+0.4 ¢ - 6.534+0.80 cd - 1489.7+31.9b — 571.6+31.2 be - 402.7436.5 ab -
w 10 89.4£2.6a  0.22  5.40£1.57d  —0.17 1692.0%£114.9a 0.12  525.3+£139.8 ¢ —0.08 410.74£32.3a  0.02
W 20 76.24+1.1b 0.09 7.464+0.19 be 0.12 1213.5+£138.9¢ —0.19 613.6+32.2 be 0.07 345.3+£33.0b —0.14
w 40 66.9+3.3 ¢ —0.04 8.8740.82 ab 0. 26 741.9+90.2 d —0.5 706.1+51.3 b 0.19 339.4+23.2b —0.16
w 60 49.440.6 d —0.29 10.1641.36 a 0. 36 527.6+38.3 e —0.65 923.64+85.8a 0. 38 248.3+42.5¢ —0.38
A 0 89.540.5 a — 7.2540.93 b —  3345.54+373.2a — 795.6455.1 ¢ — 530.04+69.1 a —
A 10 79.041.6b  —0.12  8.4520.38b  0.14 2739.44549.2a —0.18 1122.7£229.3b 0.29  499.3+113.3a —0.06
A 20 71.3%+0.4 ¢ —0.20 11.464+1.79 a 0.37 2715.4%+817.1a —0.19 1531.6+159.3 a 0.48 480.7+100.5a —0.10
A 40 64.34+1.0d —0.28 12.42+1.21 a 0.42 2 545.5+675.8a —0.24 1656.9%£69.8a 0.52 464.7+121.0a —0.13
A 60 59.84+0.4 ¢ —0.33 13.06+1.60 a 0.44 1357.64+192.4b —0.59 1718.2+271.9a 0.54 445.3+93.2a —0.16

H:RVARETE .
Note:RV root vigor.
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Table 4 Relationships of seed germination and seeding growth in cotton growth indicators
Y=
i BHEH REE REEE ERE ReRER g O
Ttem Germination Germination Germination Principle  Root fresh  Seedling P q]’]g RV SOD CAT POD
¢ potential rate index root length mass height c
mass
e
KA 0.928%
Germination rate
s e 4
BRI 0.937**  0.814*
Germination index
FHRK x % x ¥ x %
Principle root length 0.928 0.921 0.926
Lt S 0.861**  0.862"* 0.851**  0,958%
Root fresh mass
Seedling height 0.899 * * 0.941* * 0.834* * 0.967* * 0.960* *
Eaﬁﬁﬁj 0.889* * 0.931* * 0.799* * 0.944 > * 0.910* * 0.984 = *
Seedling fresh mass
RV 0.650* 0. 369 0.695* 0.496 0. 457 0. 388 0.401
SOD —0.01 —0.293 0.236 —0.076 —0.07 —0.25 —0.31 0.593
CAT —0.111 —0.428 0.111 —0.209 —0.241 —0.403 —0.423 0.581 0.926* *
POD —0.911** —0.960* * —0.791** —0.927** —0.860* * —0.946* * —0.970* * —0.426 0.322 0.401
MDA —0.951** —0.901** —0.894* * —0.911** —0.811** —0,863** —0.887** —0.682~ 0.021 0.084 0.931* *

TE:ox Mlx x FIRTE 0,05 0. 01 K i 22 57 i 5

Note: * and * * indicate significanct difference at 0. 05 level and 0. 01 level, respectively.
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Allelopathic Effect of Wheat and Alfalfa Straw Aqueous Extracts on Cotton

SUN Xinzhan, LIU Jianguo, CHEN Huawei, HAN Yu and FU Jiawei

(Shihezi University,Shihezi Xinjiang 832003, China)

Abstract For alleviating problems of cotton cropping in Xinjiang and providing theoretical basis for
wheat and alfalfa crop rotation with cotton, five different mass concentrations of wheat and alfalfa
straw aqueous extracts were used to study the allelopathic effects on germination and seedling growth
of cotton seeds. The results showed that wheat and alfalfa different extracts had different allelopahic
effects on germination of cotton seeds. In lower mass concentrations (below 10 g/L),wheat extracts
had positive effects on cotton seedling growth, for example, the value of root vigor, superoxide dis-
mutase (SOD) activity and catalase (CAT) activity were 0. 22,0. 12,0. 22, respectively. On the contra-
ry,the water extracts played an inhibitory role in higher mass concentrations. Different mass concen-
trations of alfalfa extracts had restraining effect on cotton germination and seedling growth, and the
higher the mass concentration, the stronger the inhibition. With increase of the wheat and alfalfa ex-
tracts mass concentrations, malondialdehyde (MDA) content increased from 5. 4,8. 45 yumol to 10. 16,
13. 06 pmol in the fresh leaves of every gram of cotton,respectively. High mass concentration extracts
destroyed the biomembrane system of young leaves,induced the leakage of cell inclusion, destroyed the
antioxidant enzyme system,increased peroxidase (POD) activity,accelerated the aging of plants. Taken
together, the allelopathic effects of alfalfa extract were higher than that of wheat extract.
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