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Effects of rice straw mulching amount on the growth environment and
yield formation of peanut in dry sloping land of red soil

QIU Cai-fei, GUAN Xian-jiao, QIAN Yin-fei
( Nation Engineering and Technology Research Center for Red Soil Improvement/ Key Laboratory of
Crop Ecophysiology and Farming System for The Middle and Lower Reaches of the Yangize River Ministry of
Agriculture P. R. China/ Soil and Feriilizer & Resource and Environment Research Institute ,
Jiangxi Academy of Agricultural Sciences, Nanchang, Jiangxi 330200, China)

Abstract: According to the adverse effects of the characteristics of seasonal drought in Jiangxi Province on red soil
sloping land, a study on the effects of different straw mulching amount(1 500, 3 000, 4 500, 6000 kg*hm™~2and 7 500
kg*hm=2) on the growth and yield of peanut in red soil was carried out. The results showed that the daily variation of
soil moisture, temperature and electrical conductivity of peanut field decreased with the increase of rice straw mulching
amount, and the occurrence of weeds decreased correspondingly. But dry matter production, nodule weight, mature
leaves residues and yield of peanut in a parabolic shape that first increased and then decreased with straw mulching quan-
tity increased, and the straw coverage of 4 500 kg*hm™? was the best performance. Considering the effect of straw
mulching on controlling weeds, reducing drought and increasing crop yield, it was concluded that the amount of rice straw
in red soil sloping field was about 4 500 kg*hm™?2.
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Fig.1 The bacterial wilt disease rate at different

growth stages of the treatments

BRERENIR

Table 1  The effects of straw mulching amount on weeds control
e - - Bl BRACR 7 %
Zeti /(B em~2) Weed number/(plant ‘m~2) Control effects
SiE] ] N
Treatment e, ST ZEE PR B XS ZR L SRR
2 . - Endogen Dicotyledonous Total
Endogen weed Dicotyledonous weed Total
weed weed effect
CK 26.67 +4.04aA 17.00 + 4.00aA 43.67+3.51aA — — —
Bl 19.00 + 5.00abAB 13.33 £ 6.03abA 32.33 +1.15abAB 28.76 21.57 25.96
B2 16.67 + 3.51abcAB 12.00 + 2.65abA 28.67 +2.08bcAB 37.51 29.41 34.36
B3 14.67 + 4.04bcAB 9.67 +4.04abA 24.33 +7.51becBC 45.01 43.14 44.28
B4 12.33 +3.06bcB 7.67 +3.06abA 20.00 + 6.00bBCc 53.76 54.90 54.20
B5 7.67+2.52¢B 3.67+1.15bA 11.33 +1.53cdC 71.25 78.43 74.05

T RSV J5 AN R /NG B3R R 25 53 M (P < 0.05) , ARIRE TR RR 25 R (P <0.01) . FIFl,

Note: Different lowercase and capital alphabets in the same column represented significant difference at 0.05 and 0.01 level. The same below.
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Fig.2  Soil temperature at different growth stages of the treatments

2.2.2 r¥EAHKETATA HTARMEESE
RGN RR B AEA T IR B 5 SRR N SR, S X 4
HR 7K o3 3 I S 8 7 A S e, DAL 3 A 25 5 ] LA
B AEAR A B 25 JE I H S K (B A BUE 4
Ll , T TR) ) Bt R 5 i () 18 0 8 B B 34 2Ry

G , FLA RS R w5 A e R B R A0 8
B, IR K B R WA CK /), Horp, BS 1 4
FOKEREALT 0.2 M E DA, B CKIEAD TRET
0.78 A 70, IR HE K 79.59% , B1 . B2, B3, B4 %5
XoJ B K SRR A 43 ) 3A 3 44.90% ,53.06%
61.22% M1 73.47% .

—
o
1

[17 :30—8:00 E15:00—15:30 b a
a

TS KR %
>

Soil moisture content
—
=

%)
T

(=]

CK Bl B2 B3 B4 BS
Ak B Treatment

B3 ARMBRELELESKE(FRESIL)

Fig.3  Soil moisture content at different growth

stages of the treatments( volume percent)



92 T2 X AR AT

o535 &

2.2.3 B8 FEGH HIEIRIRESEm
IR B T AR S, T RS L SR A
B 4 25 AT LR B, 478 w2 AL B o R AE A
BB F CK, HLWAS I B i) o S SR 2 B 4 e
SR, b, B1UB2 8 CK LS 2= RN
W25, B3.B4 Fl BS W& 35 T CKo X FEE 1
KR S R A S E i R B B SR
TS K B 2 A A S 35 B IE A e (r =
0.93" "), M5 38 I 3 2 [A) 77 76 A (2 35 19 £ 4 o6
(r=-0.74""), AT e 25 i 1) 3800 B A 1 T3
BT IAg i, TR R 1) - MR BE S5 K
B, FRAR R B 7 1 A A T 350 X A 1) B Pl
RN ZE(EE 3 5K S R B 22 (5 2 8] A A 56
PR BTN AT LA, S 8 28 AL 25 (0 5 &K 2 1y
AL ZEAE R IEAE (r = 0.55) , 5 13005 B 1y A8 Ak 2%
{HA S ARG (r = 0.34) , (HAH SR 4R i 2, W]
HL 3 38R AU AN 58 42 32 7K 3 dit A8 Ak R BE AR fb ik
A RBIA A7 1B R A .
2.3 WBEAREBZFBEXEETYRSENIE
2 MR LR, SR S B 14

FARR BT T R G M s T BE o B2 AN B3
FAAE A 0 o i A o 98 s S 2 7K1 38 e
FEA1M 19.45% F1 17.77% , B1 . B4 FI BS %% e
H/ANESRIN . EAERAL TP b B BS Ah, K
e B o e AL B AR R CZEAF I AR SC 4 CK
MR, HEA B2 ok, Hirp, B2 B3 BYZE T B AR T
FH CK 1925 53k WK P, B B4 Hil BS # CK [A]
MR T I E S IR & 25

Por [17:30—8: 00 E15:00—15:30
140}
130}
120
10}
100 -

90

i, & # Conductivity/(m$S * m™)

80

B3
b Hf! Treatment

B4 TEMRELELFERSE

Fig.4  Soil conductivity at different growth stages of the treatments
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Table 2 The dry matter quantity and distribution of peanut under different rice straw mulching amount/( g+ plant~!)

Ab 3 BTy MR E S i R
Treatment Total dry matter quantity Dry weight of root Dry weight of stem Dry weight of leaf Dry weight of fruit

CK 37.84+1.52bB 0.89+£0.05aA 11.82+0.61bB 6.05+0.27aA 19.08 + 0.64bBC

Bl 40.90 + 4.56abAB 0.93+0.11aA 13.10+ 1.03abAB 6.58 £ 1.15aA 20.30 + 2.34abABC

B2 45.20 +3.91aA 0.99+0.11aA 14.17 + 1.03aA 7.18 £ 1.46aA 22.87+1.35aA

B3 44.57 +3.31aAB 0.94 £0.09aA 13.87+0.79aA 7.12+£0.55aA 22.63+1.91aAB

B4 41.57 +3.70abAB 0.90 £0.10aA 13.02+0.77abAB 6.23£0.76aA 21.43 +2.12abABC

B5 38.12+2.40bAB 0.85+0.06aA 12.93 +0.55abAB 5.65+0.84aA 18.69 +0.98hC
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TR BB AL A b A R A K, R 3 )
SERTUE N, SRR E SRR 2 E
ZRERN ORI o A S O B CK A A R AR T 4
T, ELREIN B2 1 F2 2R g R A R s B, A%
FRE A G B B3 Ab PRI I W g, 2R A
PRATREEL | 32 25 2 i ORI 7 B 2 B33 CK 4 1l
i 4.26% .10.00% .79.86% 1 67.21%
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B R A IR A AR AR R i B 34 8 M A I A A
FERYBG N S 5 8, H UL B3 Ak B A K, 23 B# CK
B 29.37% 21 .47 % 1 21.33% , 3k i K F , H:
BRI, B2 > B4 > Bl > CK > B5, MR Y

AR , AR AR IR 2 AR AR A K i K. R
T3 0 K/ VA BILTE LS HUJRE A fF I, SRS ARR B K
S BS, B8 CK 4 4.90% , (H3G A g 3%, Hog ab B
BCK 25508, AR EES
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7 R R B AT A P AR A, AR
SHLE BT LIE 1, B BS Ab, 45 R B8 55 Ab ) 7
A CK A R IRRERE Ay 5 1 , Hod 3 = e &2
1N B3, % CK 34 /i1 807. 34 kg hm ™2, 3 i g )&
18.21% , Fo W fy B2, 7 12 B0 BRI i 765. 34 kg -
hm ™2, 547 08 Bl 17.26% , B4 Fl B1 8+ R 1K,
E L% B4 T34 420,00 kg hm = 2H1 154.00 kg*
hm =2, PR IE > 53K 9. 47 % F1 3.47% . MAEAE )
MR HRE EH RN RGO E,
Hrra R R EA 3,
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Table 3 Effect of different rice straw mulching amount on the above ground parts of peanuts at maturity stage.
JbE T2 /em IR T2t PR
Treament Height of main stem Number of branch Leaves number of main stem Leaves number of branch
CK 26.78 £3.23aA 5.00+0.89aA 4.17+1.72bB 20.83 £6.34cB
Bl 27.55+0.75aA 5.17+0.75aA 6.33+0.52aA 29.33 +£3.27abA
B2 27.82+0.54aA 5.50+0.55aA 7.33+£0.52aA 34.00 £2.10abA
B3 27.92 +2.35aA 5.50 +0.55aA 7.50£0.55 aA 34.83 +3.06aA
B4 28.12+1.58aA 5.50+0.55aA 7.33+0.52aA 33.83 £ 3.54abA
BS 28.27 +1.12aA 5.17+0.41aA 6.17£0.41aA 28.00 + 1.41bAB
x4 AEABZEXHLERBEENRMN
Table 4  Effect of different rice straw mulching amount on peanut nodule formation.
ERBEE (k) MAARIR R (4> BR ) FARRARR G/ (mg- 1R 1) AN EEE/ (mg- 1)
Qb3 Number of main Number of Lateral Fresh weight of Fresh weight of
Treament root nodule root nodule total root nodule singel root nodule
/(No. *plant~1) /(No. *plant~!) /(mg-plant~!) /(mgeplant~")
CK 35.17 £2.75bcAB 97.00 + 3.50bcAB 566.50 + 31.75bcBC 4.29+0.13abA
Bl 39.50 £ 3.61abAB 106.17 + 6.00abAB 625.00 + 24.68abABC 4.29+0.11abA
B2 43.67 +4.75abA 114.33 £9.52aA 662.83 +27.10aA 4.20+0.12bA
B3 45.50 £3.77aA 117.83 £ 8.25aA 687.33 +£23.38aA 4.21+0.04bA
B4 40.50 +3.28abAB 107.50 + 3.77abAB 635.17 £ 17.51abAB 4.29 £ 0.06abA
B5 29.17+3.51cB 89.00+2.78¢cB 532.33 +34.21¢C 4.50+0.07aA
*®5 WEBEEXNEEFEMEFERNZM
Table 5  Effect of straw mulching amount on peanut yield and economic characters of peanut
s RSk T il =% i
Treament Number of fruit Rate of full Weight of per one Weight of per one Rate of peanut Yield
/(per+plant~") fruit/ % hundred peanut fruit/g  hundred peanut kemels/g kernels/ % /(kg-hm=?2)
CK 22.83aA 71.53abAB 116.98¢B 40.46¢B 59.99bAB 4433 33cdC
B1 21.17aA 73.23aA 130.85aA 45.62aA 61.51abAB 4587.33bcBC
B2 23.00aA 74 .64aA 133.29aA 46.59aA 63.15aA 5198.67aA
B3 23.33aA 74 .29aA 130.61aA 45.03aA 63.65aA 5240.67aA
B4 23.83aA 72.03abAB 124.87bAB 44.07abA 62.37abA 4853.33bB
B5 22.33aA 68.66bB 121.92bcAB 42.37bAB 58.17bB 4274.67dC
3 W i AT BE 0T SRR I T2 2R v AE K 70
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