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Rice Stubble Height Affects Growth and Returning Effect of Chinese Milk Vetch

(Astragalussinicus L.) Rotated with Rice

ZHOU Ying', WANG Lin'", WEI Qishun', GUO Chengbao', YIN Hongbao®, ZHOU Xuezhen’

(1 Nanjing Institute of Agricultural Sciences in Jiangsu Hilly Area, Nanjing 210046, China; 2 Nanjing Junsheng Ecological
Agriculture Co., Ltd., Nanjing 211599, China)

Abstract: A field experiment was conducted to study the effects of different rice stubble heights (15 ¢m, 30 cm and 40 cm,
marked as low, middle and high stubble respectively) on the growth, nutrient accumulation of astragalus sinicus L. (Chinese milk
vetch) and soil nutrients, chemical properties and microbes after milk vetch returned to the field. The results showed that rice
stubble height significantly affected the growth, nutrient accumulation and soil fertilizing effects of milk vetch. The number of
milk vetch per unit area decreased significantly with the decrease of stubble height. Plant height, stem diameter, fresh and dry
weight of milk vetch per plant were in the order of high stubble > middle stubble > low stubble, except the number of branches
per plant, and the difference was significant or extremely significant between high and low stubble. Grass yield of milk vetch was
significantly affected by stubble height, and the fresh and hay yields of milk vetch per unit area decreased significantly with the
decrease of stubble height. The fresh and hay yields of milk vetch under high stubble were the highest, reaching 19.22 t/hm?and
3.27 t/hm?, and increased by 15.21 t/hm” and 2.53 t/hm® compared with low stubble. There was no significant difference in the
contents of carbon, nitrogen, phosphorus and potassium of milk vetch between different stubble heights, but the plant nutrient

accumulation increased significantly with the increase of rice stubble height, and the accumulation trend was consistent for all
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nutrients. There was no significant difference in soil pH after milk vetch returned to field under different stubble heights, but it
was slightly higher than that before the test. Soil conductivity was higher in high stubble than in middle and low stubble, and the
differences between different stubble heights were all extremely significant. There were great differences in soil nutrients after
milk vetch returned to field, and showed decreasing trend with the decrease of stubble height. The contents of organic matter, total
nitrogen, alkali-hydrolyzable nitrogen, available phosphorus and potassium under high stubble increased by 41.51%, 27.35%,
34.96%, 68.78% and 82.12% respectively compared with those in low stubble. There were differences in culturable microbe
population after milk vetch returned to field under different stubble heights. The numbers of bacteria, fungi and actinomycetes
were the highest under high stubble, and the differences were significant except actinomycetes. Among them, the number of

bacteria was most affected. The number of bacteria under high stubble was significantly larger than middle and low stubble, and

the difference was significant between middle and low stubble. To sum up, rice high stubble (40 cm) could promote more the

biomass, nutrient accumulation and soil fertilizing effect of milk vetch than those of medium and low stubble ( <30cm).

Key words: Rice; Stubble height; Astragalus sinicus L. (Chinese milk vetch); Yield; Nutrient content; Microbe
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Table 1 Amounts of rice straw returned to field under different
stubble heights

A RS 6 T (hm?®) 34 F RS 32 T 5 (t/hm?)

BA 7R B (om)

40 9.09 5.60
30 12.66 7.37
15 17.25 9.41
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Table 2 Growth traits of milk vetch under different rice stubble heights

Ak 3 BRELCT Bk /hm?) Bk (cm) kR £ (mm) bR i T (g) BT

R 271.95 % 5.85 Aa 58.68+1.25Aa  2.87+0.07 Aa 3.88+0.15 Aa 7.44£0.51 Aa 1.15+0.05 Aa
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Fig. 1 Grass yields of milk vetch under different rice stubble
heights
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Table 3 Nutrient contents and accumulation in milk vetch under different rice stubble heights

EiEL7D pisi] C N P K
FA R A 446.55 + 9.47 Aa 31.13+1.19 Aa 2.39+0.23 Aa 22.84+2.22 Aa
(g/kg) R 493.19 +29.45 Aa 29.61 £0.36 Aa 2,10+ 0.08 Aa 1991 £3.24 Aa
ezt 485.07 = 19.00 Aa 30.63 +0.95 Aa 2.41+0.08 Aa 24.36 = 0.60 Aa
Fo R A 1410.75 + 30.00 Aa 98.40 + 3.75 Aa 7.65+0.75 Aa 72.15+7.05 Aa
(kg/hm?) R 1010.55 + 60.45 Bb 60.60 + 0.75 Bb 4.35+0.15Bb 40.80 + 6.60 Bb
e 360.00 + 14.10 Cc 22.65+0.75 Cc 1.80+0.15 Cc 18.15 + 0.45 Be
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Table 4 Soil nutrients and chemical properties after milk vetch returned to fields under different rice stubble heights

Qb3 pH FL A3 3 (us/cm) B I (g/kg) 2 A (g/kg) i & (mg/kg) 3 (mg/kg) HUH (mg/kg)
B 586+0.04Aa 88.03+0.62Aa 17.59+0.06Aa 1.49+0.02Aa 10501 +0.13Aa 18.92+0.24Aa 143.49+£0.22 Aa
FRE 578 +0.01Aa 68.43+045Bb  15.60+0.15Bb 1.34+0.01Bb 98.78+035Bb  17.59+0.11Bb  102.19+0.61 Bb
fE# 5.69+0.16 Aa 52.60+£3.03Cc  1243+0.10Cc 1.17+£0.02Cc  77.81+040Cc  1121+£0.09Cc  78.79+0.13 Cc
JEv A 5.60 50.50 10.28 1.07 70.68 5.31 64.46
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Table 5 Soil culturable microbe populations after milk vetch
returned to fields under different rice stubble heights

AEF 4NE(10°CFU/g)  ELE(10°CFU/g) W4k % (10°CFU/g)
FAE 2042+1.05Aa  1227+0.16Aa  13.90+1.98 Aa
B 15.67+1.00Bb  7.80+1.50 Ab 12.80 + 1.00 Aa
fl\#  11.68+0.61 Bc  8.02+0.91 Ab 13.62 £ 0.64 Aa
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