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Table 1 Germination rate and index of rice seeds treated with wheat straw water extract and decomposition liquids
Ff 7 K % % Seeds germination rate Pl F & 2£$8 %1 Seeds germination index ( GI)
Treﬁjints R PRSI 5 B RFTRE AN 6 B
Germination rate( % ) Response index( RI) Germination index ( GI) Response index( RI)
CK 92.50 £5.00a — 1.00 £0.21a —
E. 81.25 +8.54a -0.12 0.56 £0.08cd -0.44
Eg 83.75 £11.09a -0.09 0.65 0. 19bc -0.35
D, 78.75 £14.36a -0.15 0.31 £0. 12 -0.69
Dys 85.00 +10. 00a -0.08 0.39 £0.02de -0.61
20% K, 81.25 +4.79a -0.12 0.72 £0. 05he -0.28
20% Eg 87.50 +2.89a -0.05 0.99 £0.08a -0.01
20% D, 82.50 +8. 66a -0.11 0.79 £0. 15b -0.21
20% D, 86.25 £13.77a -0.07 0.60 0. 09bed -0.40
VLB L Eq Dy Dy 52 B 2 T S R I A T S R AR T d AR /N R 15 d RO R IR

[Fl/NE F R 2257 W 2% ,p <0.05, F A Notes: E; , Eg, D; and D5 stands for pure water extract of mature wheat leaves, pure water extract of mature

wheat stalks, 7 d wheat straw decomposition liquid and 15 d wheat straw decomposition liquid, respectively; The same below; Values in the same column

followed by different lowercase are significantly different at p <0. 05 using Duncan’ test, and the same below

x2 NEBRFERENE

MR KB E AL BN

Table 2 Effects of the extracts and liquids on rice biomass during the seedling stage

JKFE M 3 Rice shoot JK A H R &8 Rice root JK AT R 3B/ M LB Root/ Shoot
Treﬁ:ints fif U= ITE=H fif A BN 6 AL e A BN 6 AL
Fresh weight(g) Response index(RI)  Fresh weight(g) Response index(RI)  Root shoot ratio  Response index(RI)
CK 8.97 £0.63a — 4.15 +1.03a — 0.46 £0.09a —
E,; 4.83 +0.73bed -0.46 2.01 £0.71be -0.51 0.41 +0. 12ab -0.10
Eg 6.06 = 1. 14b -0.32 2.08 £0.50bc -0.50 0.34 +0. 04ab -0.26
D, 4.44 +0. 54cd -0.51 1.28 £0.23¢ -0.69 0.29 +0.05b -0.37
Dys 3.99 £0.31d -0.56 1.24 £0. 24c¢ -0.70 0.32 +0.01ab -0.30
20% 5.38 0. 81bc -0.40 2.10 0. 11be -0.49 0.45 0. 06a -0.02
20% Eg 6.081.12b -0.32 2.72 +£0.23b -0.34 0.37 £0.09ab -0.19
20% D, 5.11 £0. 13bed -0.43 1.79 £0.07¢ -0.57 0.38 +0. 10ab -0.18
20% D, 5.27 +0. 63be ~0. 41 1.89 +0. 47he ~0.54 0.37 0. 12ab ~0.21
AFEG T 00 B it s AT 922 i V0 A0 DB e Ak o ok M2 R B & i (p <0.05) , 2l HABRRAIK 50% LA I,

T M A AR R LE R I, 4% Ak B K R R MR AR R L R R
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T i 412 VORI JBS f W 28 5 A5 B 5 24 5 T K RS AR e
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OIS g 22 S AV TR I it P 240 0k 22 1 oF 7K e 4
HREAR T 7Y RZ 00, v /)N 22 65 T 68 Ak A B S A% )
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Table 3  Effects of the extracts and liquids on physiological and biochemical indices of the treated plants
MHERE a &R b ISYURS S N LiESEW)]
e Chlorophyll a Chlorophyll b Total chlorophyll Malondialdehyde Root activity
Treatments 4+ Content 4+ Content %1 Content 44 Content 1% 77 Activity
(mgg™") M (mgg™') o (mgg™") M (nmol g~") “ (TTC, pgg™'h™") o
CK 4.47a — 1.8%a — 6.06a — 9.74d — 4.70a —
E, 1.91bc -0.57 0.74b -0.61 2. 64bed -0.56 44. 65ab 0.78 1. 47bc -0.69
Eg 1.96bc -0.56 0. 80b -0.58 2.76bcd -0.54 40. 71be 0.76 1.83b -0.61
D, 1.56d -0.65 0.79b -0.58 2.33d -0.62 48.91a 0. 80 1.06¢ -0.77
Dy 1. 82cd -0.59 0. 60b -0.68 2.41cd -0.60 49.38a 0. 80 0.99¢ -0.79
20% K, 2.03bc -0.54 0.90b -0.52 3.07b -0.49 34.31¢ 0.72 1.82b -0.61
20% Eg 2.06bc -0.54 0.81 b -0.57 2.87bc -0.53 32.30¢ 0.70 1.90b -0.60
20% D, 2.03bc -0.55 0.83b -0.56 2.87bc -0.53 33.68¢ 0.71 1.73b -0.63
20% D5 2.12b -0.52 0.83b -0.56 2.89b -0.52 32.67¢ 0.70 1. 84b -0.6

TE : RIAG AL IRAL N F5 40 Note: R means response index
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22 Ii) 5 dnb 2 B 3 A G (p <0. 05 5 p <0.01) ,
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Table 4 Total phenolic acids and contents of nitrogen, phosphorus and potassium in culture media prepared out of different extracts and liquids

SR MA S R
Jisid
Total phenolic acids Total nitrogen Total phosphorus Total potassium
Treatments
(mg L7Y) (mg L.7") (mg L7) (mg L7")

CK 4.57 35.00 9.30 39.00
E, 222.1 54.29 57.41 41.45
Eg 90. 89 42.00 25.52 42. 67
D, 90. 80 48. 14 17. 00 40. 63
D, 96. 91 44.15 17. 08 41.18
20% E, 51.21 38. 86 18.92 39.49
20% Eg 19. 48 36.40 12. 54 39.73
20% D, 20. 65 37.63 10. 84 39.33
20% D5 21.84 36. 83 10. 86 39.44
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Table 5 Relationships of phenolic acids and nutrient contents in the media with rice growth indicators

. W EMEE MR IREEE AUEL WA N B SRR i K E
b7 WK a  WERED o _
Shootfresh Rootfresh Root shoot Root Total Germination
Index Chlorophyll a Chlorophyll b Malondialdehyde
weight weight ratio activity chlorophyll index
—-0.444"" -0.367" -0.077 -0.442" -0.388" -0.381" -0.401" 0.583 """ -0.535""
Total phenolic acids
A
-0.210 -0.115 0.034 -0.332 -0.317 -0.329 -0.323 0.327 -0.082
Total nitrogen
BB
-0.275 -0.120 0. 145 -0.283 -0.246 -0.231 -0.238 0.319 -0.194
Total phosphorous
pEt
-0.173 -0.059 0.229 -0.282 -0.276 -0.261 -0.255 0. 134 0.139
Total potassium
#p<0.05, % p<0.01, *=x p<0.001
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ALLELOPATHIC EFFECTS OF WHEAT STRAW EXTRACT
AND DECOMPOSITION LIQUID ON RICE

yu Jianguang'®  Gu Yuan'’? Chang Zhizhou '*" Li Ruipeng "
(1 Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)
(2 Jiangsu Provincial Engineering Research Centre for the Reclamation of Agricultural Waste, Nanjing 210014, China)
(3 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract An experiment was carried out to investigate effects of wheat straw extract and wheat straw decomposition
liquid on seed germination and seedling growth of rice, and to define allelopathic effect of wheat straw on rice. The straw
used in the test came from mature wheat crop. Wheat straw extract was prepared by putting wheat straw in 30°C pure water
for extraction for 48 h, and wheat straw decomposition liquid was prepared by immersing wheat straw in 30°C water for in-
cubation for 7 or 15 days. The rice seed germination test was carried out using the plate culture method and the rice growth
test using the sand culture method. Results show that compared with the control, the extract and the liquid both decreased
seed germination index, plant biomass, chlorophyll content and root activity of the rice, significantly (p <0.05), while
increasing malondialdehyde content in the plant, significantly (p <0.05). The liquid demonstrated stronger allelopathic
effect than the extract, wheat leaf extract than stem extract, and the 15 day liquid than the 7 day liquid. Once diluted five
folds, the extracts and liquids became less in their effect on rice germination and plant growth. The extracts and liquids
were all quite high in total phenolic content, ranging from 90.80 ~222 mg L™'. Total phenolic acid content was signifi-
cantly and negatively related to rice plant fresh weight, root activity, chlorophyll and rice germination index, while malon-
dialdehyde content in the plant was positively related. The allelopathic effects of the extracts and liquids varied in
strength, which was related with straw decomposition method, different parts of straw and length of decomposition time,
and to the total phenolic acid content in the extracts or liquids, as well.

Key words Wheat straw; Water extract; Decomposition liquids; Rice; Allelopathy
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