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Abstract: To improve the productivity of cotton fields in red soil drylands, it is necessary to study the yield-limiting factors
in these regions, and propose appropriate mitigation measures. Straw mulching is an effective method of straw resource
utilization, which could effectively promote the sustainable development of agriculture. To enhance our understanding of the
appropriate straw mulching amount in red soil drylands, a randomized block design field experiment was carried out in the
Science and Technology Park of Jiangxi Agricultural University ( 115°55'02.040" E, 28°46'04.476" N, original the
Agricultural College Test Station). The effects of the following four straw mulch level treatments were examined; 0 kg/hm’
(S1), 4375 kg/hm*(S2), 8 750 kg/hm*(S3), and 13 125 kg/hm’>(S4). The present study mainly investigated the
yield, emergence rate, plant height, and chlorophyll content of cotton, and also soil temperature. The following results were
obtained. (1) Straw mulching treatments increased cotton seedling emergence by 21.5%—28.1%. The difference between

mulching treatments (S2—S4) and the non-mulching treatment (S1) was significant at P<0.01, although there were no

significant differences among the three mulching treatments. (2) Straw mulching treatments affected the main stem growth of
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cotton at the late stage of growth, with treatment S4 having the best effect. (3) Straw mulching treatments also promoted an
increase in chlorophyll content. Chlorophyll content in each growth period increased with an increase in the amount of straw
mulching, with treatments S3 and S4 having the best effects. (4) Straw mulching treatments regulated the soil temperature.
The soil temperature increased at 08 :00 and 20:00, but decreased at 14;00, although the daily temperature range showed
only a small variation. The effect of temperature control was weakened gradually in the straw mulching treatments with an
increase in soil depth. This effect was highly correlated with daily mean temperature difference and soil depth during the
coverage period, and the correlation coefficient reached 0.98 or higher, which aided in predicting the variation in diurnal
temperature range of different soil layers. (5) Straw mulching treatments promoted a highly significant (P<0.01) increase
in cotton production, with production in treatments S2, S3, and S4 being 11.4%, 35.9%, and 37.7% higher,
respectively, than that in the non-mulching treatment (S1). There was also a gradual increase in yield with an increase in
the amount of mulching. Collectively, these results indicate that straw mulching can play an important role in improving
cotton yield, seedling emergence rate, plant height, and chlorophyll content, and also in regulating soil temperature in red
soil drylands. In this regard, straw mulching at 8 750—13 125 kg/hm” was considerably effective, which would not only be
conducive to the production of cotton but could also reduce environmental pollution caused by the burning of straw and
improve the utilization of straw resources, and is thus worth popularizing in red soil drylands. However, since the present
study was only of a short duration, further long-term studies in red soil drylands are required, particularly with regards to

the mechanisms underlying the effects of mulching on the growth of cotton.
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56,38 gk 11 5 07 30, 2 SRR AT B ot F5 o 8 5 i A 8 A 1 M - ML E A5 15 A HETHE S i Ak T
ARG IR R B R IR &

1 RIE LR

TR FE ELAT B gy 2D s VLS RO K 2E B e (115°557 02.040” E,28°46'04.476 "N J A2 B ik
Ul ) AT, I LT I S AR H BRSO 1559.9 h, 4EF-34 H I8 S5 ST 102.55 kI/em®, JGFE IR
25269 d, AR 1658.9 mm , AERJIRE 16.5 °C, =10 CIEShAE N 5521 °C , 50 A A% s, JoRE 4%
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AL S1 75 11.4% 35.9% 1 37.7% ,2011 4= S2 . S3 1 S4 73051 H S1 /51 18.6% 37.6% F1 43.0% , 78 wa A FRM & 3%
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B % S1 AN 11.5% 60.4% Fl1 66.1% ,2010 4F S2 S3 I S4 %5 S1 #4111 32.8% ,79.3% 11 84.0% ,2011 4 ,S2 .
S3 1 S4 435 S1 4T 21.8% .69.4% M1 73.4% , YK .3 5 T S1(P<0.01) 3 4FProla] 45 Ab B ™= 5 2 [#] 22 57 A B
b PR R AR M s T AT S5 TS AR 0 A F 2 m MR R IR I S | & b B 22 ] 25 5 3 Kk B
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Table 1  Effects of different straw mulching quantity on yield and components of cotton

& CK 347 Increased than CK 7 IR Components of yield
4 utam il s Folk
Vo Treamments  ccd cotion J feld/ i/ /% Number of boll/ Bl I}
(kg/hm?) (kg/hm?) (10*no/hm?) Boll weight/g Lint/%
2009 S1(CK) 2025.4 ¢C 0.0 0.0 36.6.¢C 4.5 aA 39.2 aA
s2 2289.3 bB 263.9 13.0 40.8 bB 4.9 aA 40.0 aA
s3 2977.7 aA 952.3 47.1 58.7 aA 5.0 aA 39.3 aA
s4 3033.2 aA 1007.8 49.8 60.8 aA 5.1 aA 40.3 aA
2010 S1(CK) 2210.8 ¢C 0.0 0.0 33.8 cC 4.6 aA 39.0 aA
2 2463.5 bB 252.7 11.4 44.9 bB 4.7 aA 39.1 aA
s3 3004.5 aA 793.7 35.9 60.6 aA 4.9 aA 40.6 aA
s4 3044.2 aA 833.4 37.7 62.2 ah 5.0 aA 40.6 aA
2011 S1(CK) 2168.6 ¢C 0.0 0.0 353 ¢C 4.6 aA 39.1 aA
2 2572.8 bB 404.2 18.6 43.0 bB 4.8 aA 39.6 aA
s3 2983.7 aA 815.1 37.6 59.8 aA 5.1 aA 40.0 aA
s4 3100.7 aA 932.7 43.0 61.2 aA 5.1 aA 40.5 aA

[FFVEE G RS FRERIR 1% 0 B K /NE FRERIR 5% W3 K7

3.2 ORI[RIFE AT 5 X A A SRR = A5

HE A5 AL R A () W R AR B T RE S T3 2, &0 2 rds R R RS AT 3510 S2..S3 M S4 b Ay
B H % ST % 21.5% ,28.1% Fl 24.1% ,S2 . S3 F1 S4 5 S1 Z[HIfE1EN B 525 5 (P<0.01) ;1 S2.S3 #il S4
ZRZESARE, B TEEUNE T 2R (iR ) , TR AR AL T T PR B S AN 5 T R
AR B R (RN R B A 7 5 S B R A RIS DL S3 B, X B e 2 1 S4 AbFE B R R
KT S3 IR A e Tk — 20058

N 2 BT LUE Rl 8 B[R] A9 28 /5 s A 3 R AR g, 45 A AR o S AR i ke % #E 9 H 15 H
KB R E. 6 H 15 HAERIE o S4 AR PR Rt 25 (P<0.01) & TANE 7 S1 AP &5 25.7% , HAR S2.S3
AR BE T S1,HERARE, K= 6 A 26 HA7 A8 H, 5B S4 4Bt .3 (P<0.01) &
F S2 F1S3 AbFH, 5351 42.4% K1 44.7% ,45.4% F1 42.4% H S1 ZbFR PRk s AR PR B2 i v F S2 il S3 b3
Hs4 581 ZERARE;7 H 18 HEOMZ Btk 2R AR ;7 A 28 H,S4 HkE R E (P<
0.01) & T S1F S22 HH 5 S3 ZEEFALE;8 16 HAI 9 H 15 H,S4 bk E 1% (P<0.05) & T S1 Al
S2,ih S S3 MR A W . DCULBHREFF 7 35 HoA T 50RO /E R, AR R A K A2 TR B 4 A
AN AR A R et HLDL 7 5 R 22 A A BRI 0 2 25 A K ELA A S A
3.3 OR[RIFEFFE 55 X AL 4R 3R 5 i (SPAD) 152

X5 Ab BRARAEAS [ A= B BT 3T 1% 32 25 80 DU i g b 28 1 0 25 SR 9 13 3, NPT LUE 1, AN A A
Z[A] A AL BRI I A A A AR S L AR AR A IR B ik B I R e, AR R Y
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i, ELAE ARSI 2 A T AN S AR B R A7 AR B 35 22 5 (P<0.01) |, ik SAUY 3 i b 55 AN i A B8 ) 77 7
FH 225 (P<0.05) , kLA LA i AR 6 B AE 13 125 kg/hm® A) W S A2 E 1301 AR % 1A 20T 46 it
ZRAR T RGN B 5 AE 8 750 Fl 13 125 kg/hm’ IPXFAEF ML 40 K & A O T, A A TR #OL &
ORISR T AR AL = EE A3

R2 FAREBHEZEXNRELBHEMESHM0E

Table 2  Effects of different straw mulching quantity on the emergence rate and plant height of cotton

Ab i Pk Plant height/cm
Treatment Emergence rate /% 6 H15H 6 H26H 7H8H 7HI18H 7H28H 8HI16H 9H 15 H
S1(CK) 61.9bB 12.6bB 22.9abAB 34.5abA 47.0aA 47.8bB 59.8bA 67.6¢B
S2 75.2aAB 13.4bB 19.1bB 28.4bA 39.3aA 51.4bB 58.3bA 72.4bcB
S3 79.3aA 12.7bB 18.8bB 29.0bA 43.0aA 58.4bAB 63.8abA 83.4bAB
S4 76.8aA 17.1aA 27.2aA 41.3aA 50.9aA 74.9aA 75.0aA 96.8aA

®3 AEAHABEZENREMHEERSE(SPAD) WL
Table 3  Effects of different straw mulching quantity on the chlorophyll content of cotton

Jb3 HiY Gl Pl s U] I 22 4]
Treatments Seedling stage Bud stage Flowering and bolling forming stage Boll opening stage

S1(CK) 30.0bB 33.2aA 36.5bB 36.0bA

S2 29.7bB 33.2aA 37.3bA 37.4abA

S3 31.6bB 33.9aA 40.1aA 39.3abA

S4 36.1aA 34.7aA 40.9aA 41.4aA

3.4 AS[EFEFT7E 55 0 R R

HEe 4 7180, 0—5 em £)2,8:00 Bk S4 5XFHE (S1) AH24 4, S2 F1 S3 il %k S1 45 0.5 °C, 1M
14.00 S2 .83 F1 84 #% S1 HuIR AR T 2.8 °C 3.5 C F16.5 °C ,7E 20.00,S2 .83 H1 S4 HYFEIRIEEETE 1.4—4.2 °C
BS1AK 2.5 C—5.3 C, 48 0—5 cm )2, S2.S3 il S4 7£ 800 HuiR 4% T S1, 439 S1 7 0.9 °C (1.0
CAI1.1 °C 1M 14:00, 5 S2 =T S1 0.3 C AN, S3 Fl S4 435 b S1 4K 2.2 CF13.3 °C,20:00, B S2 #b,S3 F1 S4
R MR E 4 ST AL 1.6 CA12.5 °C, M2 ,0—5 em 12,800 F5FF 7 2540 #E5L ST #2175 0.9—1.5 °C,14:00
B S2 /5T S11°C,S3 il S4 43114 ST fi£ 0.9 °C Al 1.1 °C, 1fij 2000 B S2 b, S3 il S4 [ IR E 45 S1 AR
1.7—2.1 C, M, FEFFE S A B R iR B B2 5 B R L, W8 0—S5 om, LI R 4.5—7.7 C 3¢
S1 1% 3.3—6.5 °C , FEARIREE Y 30.0%—59.1% , 25 54 i 3 (P<0.01) ; B8] 0—5 em 1% H MR ASf IR FE
5.0—8.6 °C , % S1 £ 0.7—4.3 °C , FBEARMRIE N 7.5%—46.2% , 255 1. ( P<0.05) ;2] 0—5 cm Y H Hb IR S
FUlEE R 3.6—6.0 °C %% S1 Ik 0.1—2.5 °C , FFAKIEEE ] 1.6%—41.0% , 25 5 1. 3% (P<0.05) ,

Bt 12U BE A3 , R AT o5 A0 B AY TRTR AR F A 2 Wa s a3 . W 5—10 em + )2 RS AT 35 A0 H
MBI P 2585 ST K 2.4—5.4 °C |, BARIR B ] 29.3%—65.9% ; T E 10—15 cm )28 3558 S1 i 2.1—3.5
C , FEARIEE N 36.2%—60.3% ; £ 15—20 cm + )2 H 225 S1AIK 1.7—2.4 °C, AR 38.6%—54.5% .,
A, 5—10 em )2 R FF 8 35 A0 B MR H 32258 ST IR 2.2—4.2 C, FRARIE BE A 27.2%—51.9% ; i 7E
10—15 em H2E 8 S1 AL 1.2—2.1 °C, FEAKRIE B4 25.0%—43.8% ; 7£ 15—20em + )2 H #2258 S1 K12
0.8—1.6 C,[#MKIEE R 21.6%—43.2%, MZH] 5—10 em + )2, FEFFE TS A B AR H A 225 S1 K 1.2—
2.4 °C ,[FARIREEE N 24.5%—44.9% ; i fE 10—15 em + 28 3548 S1 4% 0.7—1.0 °C, AR IR Bl 24.19%—
34.5% ;#E 15—20cm 1 )2 H A 2555 S1RIY 0.3—0.6 °C , FEAKIRE R 14.3%—28.6%, 4 3 NAB Y - HEE
FEH RS PR EE h kWP (£ 5) MR BEYA ] 0.9828 LI I,

http ; //www.ecologica.cn



738 JAE = 38 G

R4 TRABEFEZEMRERERELEREMRNIE C

Table 4 Effect of different straw mulching quantity on soil temperature in different growing periods and at different soil depths

Sl AR I 22407
- s Seedling and bud stage Flowering and bolling forming stage Boll opening stage
Soil dt;pth/ cm  Treatment H#% H H
8:00 14.00  20:00 Daily 8.:00 14.00  20.00 Daily 8.00 14.00  20:00 Daily
range range range
SI1(CK) 21.6 32.6 259 11.0aA 29.5 38.8 33.9 9.3aA 21.8 28.0 24.5 6.1aA
0—5 S2 22.1 29.8 25.6 7.7abAB 30.4 39.1 33.6 8.6aA 23.0 29.0 25.4 6.0abA
S3 22.1 29.1 25.3 7.0abAB 30.5 36.6 33.3 6.1bAB  22.7 27.1 25.3 4.4bA
S4 21.6 26.1 24.7 4.5bB 30.6 35.6 33.2 5.0bAB  23.3 26.9 25.5 3.6bA
SI1(CK) 21.5 29.7 27.6 8.2aA 29.4 37.5 34.8 8.1aA 22.2 27.1 25.2 4.9aA
5—10 S2 22.5 28.3 27.1 5.8bA  30.9 36.8 34.6 5.9bAB  23.6 27.3 26.8 3.7abA
S3 21.3 26.0 23.2 4.7bB 29.3 33.3 32.7 4.0bB 22.4 24.8 24.9 2.5bA
S4 21.3 24.1 24.0 2.8¢cB 29.9 33.9 32.5 3.9bB 23.0 2N 25.5 2.5bA
S1(CK) 21.7 27.0 27.5 5.8aA 29.9 34.6 34.3 4.8aA 23.1 26.0 25.5 2.9aA
10—15 S2 22.1 25.3 25.8 3.7bB 30.8 34.4 343 3.6abA 234 26.1 26.0 2.8aA
S3 20.6 23.6 24.2 3.6bB 29.4 32.5 32.5 3.1bA 2.2 24.0 24.4 2.2aA
S4 21.2 22.9 23.5 2.3¢C 29.3 32.0 YT 2.7bA 23.1 24.6 24.9 1.9aA
SI1(CK) 22.2 25.2 26.6 4.4aA 30.4 32.8 34.1 3.7aA 23.5 25.1 25.6 2.1aA
15—20 S2 23.2 24.9 259 2.7bB 31.0 33.3 33.9 2.9bB 24.6 26.0 26.3 1.8abA
S3 22.6 24.0 25.1 2.5bB 30.9 32.4 33.2 2.3bcB 24.2 25.3 25.7 1.6abA
S4 22.0 23.1 24.0 2.0bB 30.1 31.4 2241 2.1cB 24.1 25.1 25.6 1.5bA

%5 FEARETEHRRETLHE
Table 5 Soil temperature change at different depths

Jb3 F-HETRE Soil depths/cm WA LA EIF AR LIPS
Treatment 5 10 15 20 Fitting polynomial regression formula The relative ratio
S1(CK) 8.8 7.1 4.5 3.4 y=0.006x>-0.526x+11.40 R*=0.9840

S2 7.4 5.1 3.4 2.5 y=0.014x%-0.678x+10.45 R*=0.9999

S3 5.8 3.7 3.0 2.1 y=0.012%%-0.536x+8.10 R*=0.9828

S4 4.4 3.1 23 1.9 y=0.009x%-0.391x+6.13 R*=0.9999
4 g

HORB UGS 2O R IA Ry, R AT 2 A TR T, T o R P a0 X A A A R A B R T R A T R
TR ST IN A RS 5 T AR O AR 2R AR K A R T R A S 0 3 PR RS AR SR R R T K
SIS SRR AR A KR B AR IR BE A FUR AL A A K AT I ORS R SN
TERAE A K RTIEAT . ARPTSR WA RIS, 7 A 18 H2ZAT,BR 6 H 15 H AL, F5FF 5 3545 kb B A0 bk e e vt
WESARE M7 H 28 HZJG, R K, B85 2 0 R 32254 K AR B

FRBEIE AR R R AR S A A FERS FF 7 55 v] LAJR R AR i R, 4R v 3R i BBk RS, Bk
FEARAEIE =, BRI AT FE ok RS AP S5 9T 0 RE AR 26 BT Tk P (M S B A H T £,
NG =R AN K AWEIE R IR, T 35 25 AL B 1 33 8 0 IR P30 IR R 24.6%  (H A S5 i £
UK Y 2 M TR Y i A i R L R Y TN A E AL B B R 1, DT B e A A e (U o
2] 8750 kg/hm?® LLUJE 38 7= 6 BEAS 2 P38 0, A5 FF 54 8750—13125 kg/hm’ 3G =20 R 5 ol i 3, HLIE 22 3
AEREE R I R BT T A A AR PR ] 7 i 25 N i 2 R T RS AR S R L

ZU AR P AR S O R e R R R OSSR R LA, R B D RE RS K
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HEbRE, MRS REAE—CRE LA RGS HRA BN , dkmififEy = it — P4 e o &

B B 2 RS 4 Y 21 M P R T RS AT 7 5 S N RS AL B A AR R A R e B AR R R AR sk

SRS Ry 30 RS PR 56 T N ORISR B e, (H SRS R A 26 KO I B — e R AN RV RS AR A

it Z (A 22 AR L AT LS TR S A AL AR AL « 2% AL BRAR AL T 253 DU iy S K B A e — AR 1

5 EFHA S TTFEARES I —rk SU BT B 2542 B I I G i 3R 1 B B e RS AT o 1S 2 Eg
TG EAE 8 750 A1 13125 kg/hm SR,

M S KA A S ) I M R A R AR R SR Y R AR R E L
KIREE, T HER B E R R XK 2R W0 Y BAE TR YO, A AR K R o A AN AT e Y AR
BHEFZ—D R SR 0K 5 R A SIS o E B I AR RS A 7 55 ] A A
WERAEK: I e s Tk, L AR R e 7 30 A AF A T U 2% , e 8 004 30 0 AR 3T 2 R e PR . o 4
T a2 I S W1 RS FF7E 35 TG RO 7 b ik, L3RI P Bt 5 U2 % A 348 o 5 TR ok 353 1) e 34
G T R TS S R S [ 2R - I A 5 R S e 2 BRSO 2, LA B AR e L AR
WA RS UL IR A 3,800 AR AR, F5 FF 42 55 J5 B IR A I d2 7, 1400, 7 #7355 A0 2 1,
AT BT TR A1, 20 . 00 AP AV W B A1, 6l 7 5 A B A 0] MR R I MR B AT T i 22, L S3 il S4 b i 3
A IR H 3825 0 o] LAE RS AT 7 S A0 FE Y H b 7 A8 400 1 B2 S5 41K 0 BRAR B, 25 57 W0 3 b IR I A
Bt i 1 ) 1 I AT 5 B 1 J2 TR B 8 7 8 i b iR I 8 2 5 o0 1R 2 B 0 i s /> | ) 3R A ) 28 W
55 5 5 BRI B RS AN 2 R B2 1P I S IR UG S Rk I R BUE A O R Bk
] 0.98 LA b, iX XA EE AN R 4 2 R H AS AR A 3

5 it

AR FEFHE S S S A L X TR e AR A B 3 e B AR g R A AR
R T A B AR A, — RS A7 S 45 AL B SR 3 (P<0.01) R TR TR AR
S5 A BRAE T S5 30 N B R MR AR 7E 8500 12000 45 75 - R R 76 14,00 AR 398 26 i i | i
R A 37 e TR AT TR it /0, DT 388 ek v I 48 B 8, (LR = J2 TR B A 38 o, AR 7 35 A B 9 R TRV E FH %
W 55 5 = A 7 A IR O R AR A I A R S i BR A AN, LS B RS 2/ R L, (HE AN B
b DR A 5 AL B AT I AR AR i, EL IR R AT o M ER  . SRGORE  FOK RO A 1Y
FEAT , M iE 2 200 mm K BIRS BEr PR35 50 7 6 7E 2T HE S AR A b b | RS FF 2 35 /R 7F 8 750—13 125 kg/hm®
WEA R TARAEA ™, NREI DS FT A bety R O BREE TS U H w5 B2 J5UR R | 22030 5 A (B A 4 ) AR5 41
Jith , AL AF 5 B (D482, 7 T e 7 21 498 52 e 1) 30 s (67 iR T 7, I H R 7 S R R G A A6 A K s 25 B 5% i L )
J5 T HEA T 4T IRAFS
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