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Effects of Straw Recycling of Winter Covering Crop on Biological
Characteristics of Plants and Yield of Rice in Paddy Field

TANG Hai-ming TANG Wen-guang XIAO Xiao-ping' YANG Guangdi

( Soil and Fertilizer Institute Hunan Academy of Agricultural Sciences Changsha 410125 China)

Abstract: To learn the biological characteristics of plants and yield traits of rice in paddy fields with dif-
ferent double rice cropping patterns will significantly benefit the exploitation of winter fallow paddy with cover—
ing crops and the assessment of rice cropping patterns. Therefore the effects of straw recycling of winter cov—
ering crops on biological characteristics of plants and yield traits of rice in paddy fields were studied. The field
experiments were conducted with plot field trial. The treatments included ryegrass with no-illage and double
rice cropping (T,) Chinese milk vetch with no-tillage and double rice cropping ( T,) rape seed with no-till-
age and double rice cropping ( T;) potato with straw mulching and no-tillage and double rice cropping ( T,)

and fallow and double rice cropping ( CK). The results showed that straw recycling of winter covering
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crops significantly increased the dry weight of root stem and leaves of plant both during the early and later
rice growing seasons compared with the CK. The T, treatment had the largest dry weight of panicle during the
early rice heading stage and mature stage while the T4 treatment had the largest dry weight of panicle during
the later rice heading stage and mature stage. Compared with the control the number of effective tillers of ear—
ly rice with T, T, T, and T, increased by 31.45 x10*/hm* 37.30 x10*/hm’ 15.25 x 10*/hm” and 28. 60 x
10*/hm®  seed setting rate increased by 4.83% 12.29% 11.35% and 8.39% 1 000 — grain weight in—
creased by 0.87 0.31 0.54 and 0.93 g respectively. Therefore the grain yields of early rice increased by
420.70 kg/hm*> 424.72 kg/hm® 282.76 kg/hm” and 317.25 kg/hm® respectively. The number of effec—
tive tillers of later rice with T, T, T, and T, increased by 30.20 x 10*/hm® 33.55 x 10*/hm*> 13.45 x
10*/hm* and 36.90 x 10* /hm® seed setting rate increased by 2.38% 5.03% 1.56% and 6.05% 1 000
— grain weight increased by 0.63 0.72 0.38 and 0.78 g respectively. Therefore the grain yields of later
rice increased by 248.28 kg/hm® 427.60 kg/hm® 179.32 kg/hm” and 455. 18 kg/hm” respectively. As a
whole straw recycling of winter covering crops will significantly promote the growth and development and dry
matter accumulation of rice under double rice cropping systems and thereby improve yield and yield compo—
nents of rice.
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Tab.1 Effects of straw recycling of winter covering crops on biomass accumulation of early rice

Growth stage

liem Treatment
Tillering stage Booting stage Heading stage Mature stage
(g ) T, 0.55 +£0.08a 0.55 +0.10a 0.87 £0.34a 0.65 £0.12a
Dry weight of root T, 0.61 0. 10a 0.65 +£0.02a 0.96 £0.12a 0.75 £0.17a
T, 0.40 £0.07a 0.50 £0. 14a 0.74 0. 16a 0.54 £0.34a
T, 0.42 +£0.05a 0.54 £0.04a 0.80 +£0. 16a 0.60 +£0.17a
CK 0.38 +0.11a 0.50 =0. 10a 0.71 £0.07a 0.50 £0. 12a
(g Y T, 0.40 £0.04a 1.15 £0.06a 1.22 £0.11a 1.08 £0.04a
Dry weight of stem T, 0.37 £0.02a 1.12 £0.04a 1.18 £0. 16a 1.05 +0. 04ab
T, 0.33 £0.05a 0.98 £0.03a 1.04 £0. 04a 0.96 +0.04ab
4 0.35+0.0la 0.99 +0.06a 1.17 £0.13a 0.98 £0.01ab
CK 0.30 £0.02a 0.93 +0.0la 1.00 +0.25a 0.93 £0.07b
(g Y T, 0.31 £0.01a 0.52 +0.03a 0.45 +£0.05a 0.40 +£0.02a
Dry weight of leaf T, 0.33 £0.01a 0.54 £0.04a 0.46 £0.04a 0.42 £0.01a
T, 0.34 £0.01a 0.54 £0.04a 0.47 £0.03a 0.43 £0.02a
T, 0.36 £0.03a 0.57 £0.06a 0.52 +0.03a 0.43 £0.04a
CK 0.31+0.02a 0.52+0.01a 0.43+0.02a 0.39 £0.02a
(g T, — — 1.41 £0.09ab 2.78 0. 11ab
Dry weight of panicle T, — — 1.51 £0.04a 2.88 £0.09a
T, — — 1.30 0. 12ab 2.63 0. 15ab
T, — — 1.35 +0. 12ab 2.68 £0.21ab
CK — — 1.21 +0.02b 2.38 +0.18b
T,: - o P - ; Ty - Ty
- : CK: - . (P<0.05) ., =~ o

T,: Ryegrass with no — tillage and double rice cropping; T,: Chinese milk vetch with no — tillage and double rice cropping;
T,: Rape seed with no —tillage and double rice cropping; T,: Potato with straw mulching and no - tillage and double rice crop—
ping; CK: Fallow and double rice cropping. Different lowercase letters in each column are significantly differences at P<0. 05.
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was not detected.
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Tab.2 Effects of straw recycling of winter covering crops on biomass accumulation of later rice

Growth stage

Item Treatment

Tillering stage Booting stage Heading stage Mature stage

(g ™Y T, 0.68 £0.26a 1.63 £0.35a 1.19 £0.26a 0.71 £0.02ab

Dry weight of root T, 0.67 +0.08a 1.19 £0.22a 1.00 +0.20a 0.67 +£0.09ab
T, 0.56 £0.11a 1.08 +£0.23a 0.99 +0.44a 0.60 +0.07ab

T, 0.77 £0.12a 1.84 £0.27a 1.36 £0.09a 0.72 £0.08a

CK 0.53 +0.04a 1.05 +0.26a 0.93 +0.11a 0.51 £0.01b

(g Y T, 0.79 +£0.06a 1.66 £0.17a 1.73 £0. 16a 1.28 £0.03bc

Dry weight of stem T, 0.85+0.13a 1.72 £0.13a 1.89 +0. 14a 1.42 +0.02ab
T, 0.80 £0.03a 1.68 0. 14a 1.82 +0.08a 1.34 +£0.03bc

T, 0.99 £0.01a 1.74 0. 16a 1.90 +0.06a 1.55 +£0.03a

CK 0.69 +0.05a 1.58 £0. 16a 1.59 £0.21a 1.24 0. 11c

(ge Y T, 0.69 +0.04b 0.88 +£0.07ab 0.69 +0.07ab 0.62 +0.03ab

Dry weight of leaf P 0.71 £0.02b 0.90 +0.03ab 0.79 +0.05ab 0.66 +0.02ab
T, 0.75 +£0.04ab 0.97 £0.03ab 0.94 +0.08ab 0.67 £0.05ab

T, 0.84 £0.02a 1.02 £0.04a 0.98 £0.03a 0.71 £0.02a

CK 0.66 £0.02b 0.80 £0.05b 0.63 £0.04b 0.58 £0.02b
/(g* T, — — 1.39 £0.03ab 2.86 £0.23abc

Dry weight of panicle T, — — 1.54 +£0.04ab 2.95 £0.07ab
T, — — 1.28 +£0.04b 2.51 £0.05bc

T, — — 1.75 £0.04a 3.32 +0.20a

CK — — 1.12 0. 10c 2.33 £0.26¢

T,: - o - Ty - N
- ; CK: - . (P<0.05), =7 .

T,: Ryegrass with no —tillage and double rice cropping; T,: Chinese milk vetch with no — tillage and double rice cropping;
T,: Rape seed with no —tillage and double rice cropping; T,: Potato with straw mulching and no - tillage and double rice crop—
ping; CK: Fallow and double rice cropping. Different lowercase letters in each column are significantly differences at P<0.05.

“

was not detected.
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Tab.3 Effects of straw recycling of winter covering crops on yield and yield components of early rice

Treatment
Ttem T, T, T, Ty CK
/em Plant height 84.47 +1.25a 86.11 +1.68a 84.02 +£3.20a 88.93 +2.19a 85.87 +1.07a
/(" hm~2) Number effective tillers 263.40 +7.77a 269.25 +7. 14a 247.20 +7.52a 260.55 +6.12a 231.95 +7.60b
/cm Panicle length 24.23 £0.35a 24.26 £0.20a 23.80 £0.31a 24.56 £0.24a 23.59 £0.96a
/ Spikelet number per panicle 164.4 +15.2a 167.6 £2.9a 173.6 3. 1a 164.3 +7.8a 163.1 9. 1a
/% Seed setting rate 64.46 +1.03ab 69.05 £2.67a 68.47 £1.09a 66.65 +2.27ab 61.49 £1.11b
/g 1000 grain weight 24.91 £0.67a 24.35 £0.22a 24.58 £0.44a 24.97 £0.72a 24.04 £0.77a
/( kg * hm =2) Grain yield 6241.51 +115.20a 6 245.53 £114.78a 6 103.57 +161.30a 6 138.06 +190.49a 5 820.81 +41.95a
( P<0.05) .
Different lowercase letters in each line are significantly differences at P<0.05.
4 T, T, :
2.
30.20 33.55 13.45 36.90 /hm"; T,
; 11.17 23.34 9.40 27.84 / T,
T, CT\T,T, T, 4 T2
; 0.63 0.72 0.38 0.78 g;
2
248.28 427.60 179.32 455.18 kg/hm T,> T,> T, > T,

4

Tab.4 Effects of straw recycling of winter covering crops on yield and yield components of later rice

Treatment
Ttem T, T, T, Ty CK
/em Plant height 87.97 £0.29a 87.39 +1.45a 85.53 +1.37a 85.07 0. 64a 86.67 +0.33a
/(' +hm~2) Number effective tillers 334.7 £24.12a 338.05 +18.65a 317.95 +5.80a 341.40 +13.40a 304.50 +34.98a
/em Panicle length 20.78 £0.15b 21.01 +0. 18ab 20.70 £0.11b 21.41 £0.15a 20.60 £0.06b

/ Spikelet number per panicle 142.00 +4.77ab 154.17 +8.20a 140.23 +3.45ab 158.67 +6.36a 130.83 +9.49b

/% Seed setting rate 74.30 £0.43ab 76.22 +2.71a 73.70 £1. 17ab 76.96 +£5.77a 72.57 £2.76b
/g 1000 grain weight 25.98 +0.47a 26.07 £0.74a 25.73 £0.65a 26.13 £0.37a 25.35+0.57a
/( kg * hm =2) Grain yield 7 089.80 £90.45ab 7 269.12 +13.79a 7 020.84 +205.98ab 7 296.70 £49.73a 6 841.52 +159.07b
(P<0.05) .

Different lowercase letters in each line are significantly differences at P<0. 05.
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