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Effects of Turning Green Manure Lathyrus sativus and Reducing Nitrogen

Application on Growth, Nutrient Absorption and Yield of Rice

ZHOU Zehong, LIANG Qin, QUAN Ziman, QI Yan, MO Kun, HAN Wenbin"
(Nanchong Academy of Agricultural Sciences, Nanchong, Sichuan 637000, China)

Abstract: In order to explore the potential productivity of rice under the condition of planting green manure
Lathyrus sativus and reducing nitrogen application, we set up six treatments: winter fallow + no fertiliza-
tion (NF), green manure L. sativus -+ no nitrogen fertilizer (GM) , winter fallow 4 100% nitrogen fer-
tilizer (CK), green manure L. sativus + 80% nitrogen fertilizer (GM + 80%N), green manure L. sati-
vus + 70% nitrogen fertilizer (GM + 70%N), green manure L. sativus + 60% nitrogen fertilizer (GM
+ 60% N), and studied the effects of different treatments on growth, nutrient absorption and yield of
rice. The results showed that: (1) compared with CK, turning green manure L. sativus and reducing ni-

trogen application could significantly improve the plant height, tiller number and dry matter accumulation
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of rice, among which GM + 70%N fertilization treatment had the most obvious effect. (2) Under the GM
4+ 70%N fertilization treatment, the plant height and effective tiller number of rice at different growth
stages increased 13.32% —15.73% and 33. 98% —59. 47% , respectively, compared with the control con-
ventional fertilization (100%N), and the dry matter accumulation increased 23.19% — 144, 18% ., and the
increasing rate decreased with the advance of growth stage. (3) The yield of rice was increased under the
treatment of turning green manure L. sativus and reducing nitrogen fertilizer, The GM + 70 %N and GM
+ 80% N treatments significantly increased the yield of rice by 13.84% and 7.25%, respectively, and the
nutrient absorption of rice plants and grains was more comprehensive under the GM + 70%N treatment.
The study found that planting L. sativus and reducing the application of appropriate amount of nitrogen
fertilizer can effectively promote the growth of rice and the absorption and accumulation of nutrients, and
significantly improve the yield of rice. It shows that turning green manure L. sativus can replace 30 % —

40% of the nitrogen fertilizer application in the rice field, and can avoid the prosperity of rice and achieve

high yield of paddy rice, which is a better tillage measure for rice planting in Sichuan.
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Table 1 The rice tillers of main growth stages with different fertilization treatments

H F Y Growth stages

Jifi A A 3

Treatment TS ES BS GFS MS

NF 3.5040. 25d 7.5040. 25d 8.5040. 25d 7.0040. 25d 6.7540. 25d

GM 5.08=+0. 76¢c 9.0840. 76¢ 11.08+0. 76¢ 9.5840. 76¢ 9.3340. 76¢c
100 % N(CK) 5.3340. l4c 9.3340. l4c 11.33+0. l4c 9.8340. l4c 9.424+0. 38¢c
GM-+80%N 6.920. 38b 10. 9240. 38b 12.42+0. 38b 10.9240. 38b 10. 25+0. 25bc
GM+-70%N 8.50+1.00a 12.50+1.00a 14.50+1.00a 13.00+1. 00a 12.67+1. 26a
GM-+60%N 6.75=+0.50b 10. 75+0. 50b 12.75+0.50b 11.254+0.50b 10. 83+0. 14b

TE :NF. AL s GM. 1L 3 GG St s N 8 ZUIE ;s TS, 20 BEW1ES. 31915 BS. 2R GFS. JEM01s MS. i) s [8 91 A ) /N5 5

FORA A AL HE ) 22 5278 0. 05 K FEAGIT¥EX. FH

Note: NF. No fertilization; GM. Lathyrus sativus Green manure only; N. common nitrogen fertilizer; TS. Tillering stage; ES. Elonga-

ting stage; BS. Booting stage; GFS. Grain filling stage; MS. Mature stage; Different normal letters in the same column indicate that the

difference between treatments is statistically significant at the 0. 05 level. The same as below
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Fig. 1 The plant height of rice at main growth stages with different fertilization treatments
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Table 2 The accumulation of dry matter in rice at main growth stages with different fertilization treatments/(t « hm *)

H F Y Growth stages

Jifi A A 3

Treatment TS ES BS GFS MS

NF 1.324+0.03f 4,3840. 32f 6.08+0. 26d 7.0240. 25¢ 8.6040.98d

GM 2.1340.07e 5.48+0. 10e 7.76+£0.17¢ 10. 76 0. 93d 11.45=+1. 28c
100 % N(CK) 2.4940.11d 5.9240. 06d 8.16+0. 13¢c 12.16+0. 13¢ 14. 06+ 1. 36bc
GM-+80%N 5.6140.09b 8.8540.23b 10.27+0. 16b 14.42+0. 20b 15.18+0. 83ab
GM-+70%N 6.0840. 05a 9.29+0.08a 11.38+0.42a 15.32+0. 34a 17.32+1.83a
GM-+60%N 4.8740. 08¢ 8.1340.03c 10.52+0. 22b 14.42+0.19b 16.80+2. 24ab
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Fig. 2 The SPAD value of chlorophyll in rice leaves at main growth stages with different fertilization treatments
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Table 3 The nutrient uptake of rice plants at main growth stages with different fertilization treatments/(kg * hm™*)
PPN i A 3 HF B Growth stages
Nutrient Treatment TS ES BS GFS MS
NF 6.68+0. 50e 27.7942.17d 46.99+2.42d 54.3342.93¢ 72.4245.73d
GM 11.91+0. 64d 38.2142. 16¢ 60.4741.49c¢ 83.8744.92d 109. 47412, 90c
100 % N(CK) 16.87=+1.51c 50.1942.58b 75.5541.15b 112.8142.15b 164. 81418, 66a
N GM+80%N 33.784+1.82a 66.56+4.13a 85.7143. 25a 120. 6242, 44a 131.88=+11.87hc
GM+70%N 32.454+1. 44a 61.90+1. 94a 85.0445.49a 114.76+7. 54ab 146.22+18. 26ab
GM+60%N 25.2142.02b 52.657+3.58b 70.4940.74b 96.86+0. 74c 123.55417. 46bc
NF 0.40=+0. 02¢ 3.30+0.21e 5.21%0. 15e 7.06+0.07e 8.77+1.11e
GM 0.527+0.01e 3.79+0.01e 6.67+0.28d 10. 85+0. 96d 14.31+1.71d
100 % N(CK) 1.7140.13d 6.73+0. 14d 10.89+0. l4c 18.05+0. 25¢ 23.8642.05¢
: GM-+80%N 7.34+0.32b 13.78=+0. 68b 16.8240. 30b 25.80+0.13b 31.39+1.76b
GM+70%N 8.737+0.04a 15.65+0. 14a 19.87+1.04a 29.04=+1.06a 38.727+3.99a
GM+60%N 6.05+0. 13c 12.1440. 16¢ 16.45+0. 56b 24.7140.69b 32.25+4.10b
NF 6.70+0. 88f 31.1844. 86d 45.14+4.17e 59.07+4.77d 76.73410.87d
GM 11.28+0.47e 36.0941.48d 66.15+1.40d 102.4749. 40c 119.0949. 71c
100 % N(CK) 15.05+1. 10d 42.36+1. 28¢ 69.2141.98d 115.3043. 21c 136.09416. 63c
K GM-+80%N 43.85+1.88b 86.86+4.91a 131.4448. 40b 199. 29415, 84a 220.56+8.95b
GM-+70%N 46.93+1.70a 85.57+2.23a 143.78+2. 04a 208.95+1. 75a 257.93+27.22a
GM+60%N 34.894+1. 21c 74.59+2.58b 110. 06+3.59¢ 165.3746.02b 212.37+32.82b
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W AT A I i . 5 R R A Ak 3 (100 26 ND AH
I, GM+70%0N &k 3 7K FF A7 20 i A BT T %
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WA R I WA e I R R (P <20, 05) 5 GM4-60% N
1 GM 480 %N b3 T /K A /W I i 53 301 12 3
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Table 4 The nutrient absorption at maturity stage with

different fertilization treatments/ (kg « hm™")

B TR 43 W B Grain nutrient uptake

Jit JI Ak
Treatment N P K
NF 48.25+5.61c 7.61+0.94d 33.9545.02¢
GM 62.3445.27c 10.51+£1. 06d 56.6546.24b
1004 N(CK) 104.00+12.12a 19.18=41. 98¢ 64.84+8.43b
GM+80%N  84,21£6.00b  21.4641.05bc  85.70+£5. 36a
GM+70%N 102.99+12.49a 25.17+2.79a 96.8449.92a
GM+60%N  82.50+9.15b 23.4342.99b 95.0249.91a
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Table 5 The rice yield with different fertilization treatments
4h3m RAE ™ i A% 7 i ‘ BE L
Treatment Straw ylElzd Rice lel(i (;rmnfi%traw

/(ts hm °) /(te hm ) ratio
NF 4.184+0.11e 4.424+0. 20d 1.0540. 04c
GM 5.4540. 24d 6.00+0. 38¢c 1.104+0.03b
100 N(CK)  6.30£0. 11c 7.7540.30b 1.23%£0.07a
GM+80%N 8.49+0.13a 8.32+0. 26a 0.98+0. 04d
GM+70%N 8.4940.13a 8.83+0. 30a 1.0440. 04c
GM+60%N  7.1640.13b 8.02£0.46ab  1.124+0.08b
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L FF L GMA70 %N Ab B 7= 20 51 5 4 ok B R
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