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Effects of Rice Straw Mulching on Soil Temperature and Moisture Regulation in an Upland Red Soil
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Abstract: Based on a field plot experiment of rainfed summer maize, the influences of rice straw mulching on soil temperature, moisture dy—
namics and reducing drought stress effects of the maize plants were studied in a upland soil derived from the Quaternary red clay earth. Straw
mulching could reduce soil temperature significantly within the 10 ¢cm top layer in the high air temperature period (15:00). The extent of re—
duction ranged from 1.6 °C to 4.1 °C averagely, and the effect of temperature reduction was enlarged with the amount of rice straw mulching
increasing. There was also a measurable increase of water holding capacity at the 0~5 c¢m soil layer in treatments with straw mulching. In the
high air temperature and drought period, the lowest content of soil moisture in the 0~5 c¢m layer increased by 3.3%~3.6% averagely when
5 000~10 000 kg-hm of rice straw was mulched, while the moisture content increased by 6.1% when amount of straw mulching increased to
15 000 kg-hm™ averagely. Because of the effects of straw mulching on decreasing soil temperature and increasing water hold capacity, the
photosynthesis rate of the maize plants increased by 4.46~11.27 pmol:m=2+s7" (i.e. 16.3%~41.3%) at the elongation stage, and 4.46~11.27
pmol *m=2+s7 (i.e. 16.3%~41.3%) at the female flower initiation stage, compared with the non—mulching control. And the grain yield in—
creased by 7.6%~13.1% with straw mulching. Considering the acceptable effects on reducing soil temperature and protecting soil moisture, a
dose less or more than 5 000 kg-hm™ of rice straw could be chosen as mulching of upland soil in the subtropical hilly area of Hunan province.
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Figure 1 Status of rainfall and daily mean—temperature

during the experiment

22 BEBEEWLERENZM

1 AR E TCH H (50 A T8 Ff 15 o o
ARFRIX 45 4 )2 4 4B (a1 B Y - HER BRI, TR
L 7E 7:00 BB AN RS 7 o5 AL FRAS )2 AT
W EES, 3] 11:00 BB ,5 em 1 10 em )2+
W CHE TS, T 15 em A1 20 em B+ 2097
5 7:00 BB FHEABHE 5 em fl 10 em B 1)2
T B b T I R R R T S I A O,
T1~T4 4 Kb3H 5 em &b 11:00 BFBER) 3685 7:00 B Bt
A, ETHEEE 50k 3.5 °C.1.9 °C. 1.6 CHI1 0.9 C;
10 em 3 EFHAIRE 2518 1.8 °C 0.6 °C 0.7 CHl

0.3 C, HAXFHE(TI)S em Ab 11:00 B BEAG 43R 8 %
BT 3N E SRR AL B 10 em Ab 1 IR 535 S
T 15000 kg-hm? REECA0HEE 3] 1 15:00 BBz, 1
BRI 2 — R ) f ey s, 7 T e RN 1 SR
JEE T i PR35 PR IS Bt R AR Ry 5 | 1 LR T
B0 PR L T MG R . 7E S em A1 10 em
P2, B 5% 15 000 kg~ hm™ FE 5B (T4) 1) 133
VL B SR T8 75 10 000 kg -hm2(T3) 1 5 000 kg -
hm2(T2)ALF 1 T3 F1 T2 AbFE) 490 B &K T
XS BR(T1) 3 7E 15 em F1 20 em 1 )2, 7 # FF AL
P55 OB T A B ] () R 25 Sk 31 8 25K 5
3V R Z AR B 22 40/ R IR B Gt K
-, #) 19:00 BBt , 45 2R EE RS g AbHE 2 [R] 1
TR 5 15:00 B BEEEAHHTR]

1 MEE UL B RS RE R 0~20 em 2B
JE AR AR ELA TR 00, (E S B K45 2 5~10 em
B2 R E | 3X 5 Ramakrishna F1 Sarkar %5113
Ioas AR E A0, Ramakrishna 5509 TAEISUESE , 78
oty BHRIAEE T 8 L FEF A SRR S R
ARDL , Bl S 2 S VR A A T S BB ) Bk 13
IR HA R A% 0 73R TR Fe b X, KR HH AR4EAE
PR O FEARE ) AT 35 7 000~10 000 kg -
hm? | TR H A G BB VAl e 2 A AL A
EEAE 2 000 kg-hm Z247, AH S F— BB A8 H H
FRUSCENE OL T M AR FE IS HH 52 IR L, A1 =F &
BLGTURAE N CT A M A B TR R X R A R A
YR 2R T A 4 S R R G s R R
AR E X,
2.3 WEESEW TEKDEHEHEIT
2.3.1 HHESIKERL A

K 2 MBI T 0~5 em T2 IS KR (E
EEKE) AR, AR, SRS E SR,
T2 B K & AR B oE 3, Rk
T RA R KRR (HR 7 55 R ELAT W
SR B TRIER B 3 A 80K iR H
Oy A IESE 8~11 d AP MY Bk AR B i <5 mm I HLAR
FAIRIAE] 37.0 CHESIEIR, TR5 & EBRAEK
T FR[E) D Bl AR R SRR, X 3 AT
11,0~5 em 385 K LYY LLJCAS SR 55 6 BE X F AR
OKAy & BAEAEIE 10.6 %~13.0 %, 14 12.0 %) ; 5
SEFEET 10 000 kg-hm? (20 13.7 %~15.7 %, F-15
15.3 %) 5% 3% 5 000 kg -hm2 (75 0E 14.8 %~17.6 %,
S 15.6 %) RO AY - S K ARG B T AR



5527 5 24 VAT A S - 673
®1 TEAREEE=AE 4 I HESELTEREESTK
Table 1 Soil temperature at various layers and time points under different amounts of rice straw mulching
Sl B LR fem T i A B/ C
T1 T2 T3 T4

7:00 5 26.6a 26.3a 26.0a 259a
10 26.3a 26.2a 25.8a 25.7a
15 264 a 26.2a 25.7a 25.7a
20 26.5a 26.2a 25.7a 25.6a

11:00 5 30.1a 282b 27.6b 26.8b
10 28.1a 26.8 ab 26.5 ab 26.0b
15 274 a 26.2a 25.6a 25.7a
20 274 a 26.0a 254a 255a

15:00 5 33.1a 31.0b 30.2b 29.0c
10 30.8a 29.2b 28.9 be 28.1¢
15 29.8a 28.1b 27.6b 275b
20 28.7a 27.6b 269b 269b
5 31.1a 30.0b 29.6b 289 ¢

19:00 10 30.8a 293b 29.0 be 282¢
15 30.1a 28.5b 28.1b 27.8b
20 293a 28.1b 274b 275b

LSRR %

0 1 1 1 1 1 1 1 1 1
06-19 07-09 07-29 08-18 09-07
06-09  06-29  07-19 08-08 08-28
K H /A -1
2 FBEEEY 0~5 com TRETESKEHTHIRIT
Figure 2 Soil moisture dynamics at the 5 cm layer as affected

by treatments of rice straw mulching
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Table 2 Field names’ details in classification analysis database

TR LA ZH Ik Hompn
STRAWCOVER ToHHN FA LR o ) Categorical
DEPTH Tote TJRRIE R R I Categorical
DIFF % +HIK ARG Continuous
TEMPERATURE T Al B Continuous
EG MJ * m? SRS 2HE Continuous
ER MJ * m? S BHE Continuous
EN MJ * m? RS 2HE Continuous
TD T & s B Continuous
RH % AHXHE I RHE Continuous
WIND Mes™! 2 min - X B HE Continuous
* 3 FEREBESTRE
Table 3 Field names’ sensitivity report in classification analysis

TR U TR U

STRAWCOVER 29.6 WIND 3.0

DEPTH 28.0 TEMPERATURE 2.8

EN 7.5 TD 1.8

ER 6.3 RH 1.5

EG 5.4
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Table 4 Effect of straw mulch on photosynthesis rate of the summer—sowed maize in the upland red soil

100
it B L R A
7 H3HD 7 H 14 BD (8 A 11 H) (8 H26 H)
T1 13.84 ¢ 27.30d 2493 a 20.31a
T2 22.18b 31.76 ¢ 2333 a 2371 a
T3 23.51b 34.03b 2635a 2294 a
T4 31.6la 38.57 a 25.07 a 2348 a

T« [ — 3 R i A ) B B ) 22 TR B 3 5 % 8Eit i & M (Ducan” s test),

Note: Within columns, means followed by the same letter are not significantly different according to Ducan’s test (0.05),
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FR(T2. T3 M T4), FK™HA5HR 4 231.3 957 F
4 158 kg -hm2, 8 7= %3k 7.6 %~13.1 % & H T+
SR IN R TR B0 1R 2 | S A PR 2 8] i) - i 22
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VL Fe B P HARO Bk T 52 245 T 2 o 213
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1
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e 7 76 ek /kg - hm
Figure 3 Effect of rice straw mulching on the grain yield of maize
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