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Table 1 Soil physical and hydraulic parameters in experimental field

T, — —

iﬁ”ﬁjﬁgim <2 um 2~:é1;;rjlﬂﬁmso~2 000 um TR B ERRE% iﬁjg%;)/ PHR iizﬁf:};j Y o
0~10 40 53.1 429 Rt 286 49 9.0 1.37 481
10~20 46 55.7 39.7 Wt 26.5 27 9.1 1.46 451
20~40 3.8 52.3 439 et 311 20 9.1 153 424
40~60 41 59.4 36.4 Rt 34.4 16 8.9 1.50 43.4
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BERATD, BB 20 cm, FHSRZEHIHEK TR,
2 - 3L R AT 3-20 kPalf JFAAHEK . HE/KSE it
ﬁﬁy\j

0=1000xHP (0, -0in) /1> (D

A QNEEKES (mm); HATEHRIEEER
FE (0.4 m); PAEHIBIE (55%); O it
RV 2 P8 G T IR A K (%), B
0~40 cmt Z P H AR KR (29%); Opin Vi1 XITE
TEEWFE S KR TR (%), BI85 K5 3
7E-20 kPalf ) L35 /K Z CHIEREKEMT0%); 7
NREBE KA 25, HL0.95, 34 FH E /K S AU ],
FER#E/K20.15 mm,  3NAEER &K H L IEIL.

KHL1ZEVTAE 750, 2E1R100 cm, ZEH %
60 cm, 747540 cm, YAi%20 cm, FREE30 cm, FhAE
2 5% 927 7508k/hm*. 3% R A 92021456 H 10H,

VORI A9 H 26 H 1) H 2845 K &4 & Wi 11 )
L.
1.3 RGNS /&

FI R 5 3k ) H 3 %3 (Hobo U30, Onset
Computer Corp. MA, USA) MiillfxE . &% T1
SRR R K R, ORI R KA MR A B LB
Hydros 2132 s i R KAz
131 3R EMNE

A R AT, AR RN b3
HIE AN /N X, K b IR T A AR /N X H ] 12 20K )
HZ& 2 (a0 Sk IE R 77, 20 m#H#5. 10, 15, 20
cm AN USRS . BFEREL0 dT14:00503E 47 W i
132 £HEHKE, 2&FMNE

] H R 5 AERR L5 dEt, 78 ZBT024NR Sk
[f) A £ &5 B 0~10. 10~20. 20~40. 40~60. 60~80.
80~100 cm-tZE i, 2ty . 1 BEINEEH
FHBETFI I 3T A KR

TP E S K E O AN

Wi-wy
=112,

wa
Xt O NHREETKE (glg) 5 wNIE LR E
(g) H sz\jﬁi\:F:tEi% (g) o
L FLBR FEn TR

n:( -p—b) x100%,
Ps

(2)

(3

Xf: pp AL ARRE, B0 = KA RE
(glem®) , WE 1; ps WHR-FHHERE, B 2.65
(glem®) .

M ETFENBHRATEREE2 mmii, 6%
1 5H/KHHNIRIRM, S %X (DDSJ-308A,
AR AR A IR A F]D e iR S

ECys. W S5 ECoFI I 250 A M 4
e, 2R ANXN:

5=2.882EC,.5+0.183, (4)
s ECs NIE K HLFZAE (mS/em) 5 SH14%
he (gkg) o BEARREURE SAE LS.



FEEHE/K 223 http://www.ggpsxb.com

it b

- wH
® sigitegnE
® mifE

Hfz: cm
H3 KBRALREELE TS

Fig.3 Schematic diagram of test layout and

sampling point location
133 RRZME, BEAERSE

FEREFAMGERINT, AE &N X 73l e BB R 3EAT %5
Aoty T R R, M R A
AW,

OB Y BE LI L00KL 25 e PR L i B, A3
W, BHAPIME, SRR BEN IR R, Fo
e, A3, BCFIIE.

134 MM RIRANRE

I 3K Y- 5 R SR ) SR 2K B E T

ET,=I+P,+AW-R-F, (5)
KAr: DREKE (mm) 5 PONIEMAEKERA K
FEokE (mm) o AWATEMAKZEI IR E K HiFE
2= (mm) ; RAFHERDR (mm) ; FREHLAT
FEEHLHKEE (ERREZRBE, MRREE L

FEAMED o RIEHA ] B K B D R R, R,
RAN0.

SR FH 5 [ A Ml 0 - S8 DR 7 IR 555 DMl SR A 2P

125028 p <250 mm
125 (6)

P.=125+0.1P P>250 mm

X PR HZEENERFHEKE (mm) ; Pe
NI HFEBEAERF NG AEEKE (mm) .

P.=Px

f) H 2248 7 0 IR B A AW 50N

AW=W,-W,, (7
A Woyial H 254 F Wi 1 LK &
(mm) 5 We v ml H 3545 B4 R 1) -3 oK &
(mm) .
TR EWTHE O
W,=G,*p, *SD; x10, (8)
W=Y2L, Wi D
X WiNBIERLEZEKE (mm) ; GAFIE
M RIS 7KE (glg) 5 po MR 2 BT AR
FiE (glem?®) ; SDiNSIZMLZIRE (ecm) ; W
~N0~100 cmEEH R EEEZ/KE (mm) ; nhL
4

BZE, (HN6.
100 om -t JZ ¥R FE Ak 1 = B 4 5 7K0E & FA A
P47 RO 5

F=-K(0) [222-1],

koo () [ [, an

T

(100

0-0; _ 1
00 [1+alol)'T"
A KORNFAKE Cemid) 5 BT E A AL bR
SR, i EHE AR, z1. 22437990, 70 cm
TEIREE ;s was wosh W90 cm570 emAib i 3k
Ji# (kPa) ; KoNMWAIFKE (emid) ; 04115
ARG KE (em¥lem®) 5 O TR LIEEIKE, 6
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BRI PR, R SR TE BB
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Table 2 Soil temperature at different soil layers of
different color film mulches C
FEEem AW BEEN TR RN R
BM 41.0H.4a 44.7#1.3a 47.0%2.8a 40.5+2.1a 30.6146.3a

5 TM 443#.1a 48.1+.5a 51.3#25a 44.3#.1a 30.746.1a
NM 35.330.4b 39.743.8b 48.3#3.9a
BM 36.022.1a 39.2#.5b 41.0+.4b

37.1#4.1a 28.845.9a

35.840.4a 27.0#4.7a

10 TM 38.840.4a 42.6+.6a 46.3+l.1a 37.0#l.4a 27.4453a

NM 31.820.4b 36.02.6c 42.0#.4b 34.240.9a 26.3#4.5a

BM 32.020.0a 35.1#.7ab 36.043.5a 32.4%2.0ab 24.434.0a

15 TM 33.3#0.4a 37.5#.8a 40.3#0.4a 36.8+l.1a 25.334.1a
NM 27.8#.1b 32.2#25b 36.5%2.1a 31.0H.4b 24.043.4a
BM 28.540.0a 31.840.9a 32.532.1a 29.5+.4a 23.7#2.8a
20 TM 30.0#0.0a 31.7#2.4a 32.3#3.9a 29.643.4a 23.0#2.3a
NM 24.8+1.8b 29.02.3a 32.5#2.1a 27.84.1a 22.1%2.2a

R P FEPIAFFREROR PR A (R AA(E 3 % 57 P<0.05.
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Kl 5 Jyla H 28BN B IHAERE L&

BAGEFEE, HE 5 AL, BAEE BM. TM &
HE WS, NM AR E LIRS ER S, &
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Fig.4 Soil moisture distributions of different color film mulches
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Fig.5 Soil salt content at different soil layers of different color film mulches
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FRCR 4 A LU AN B IR AL BRI 0 49.7% . 48.9%, 1H
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Table 3 Sunflower yield, its composition and water use efficiency of different color film mulches

Qb #fzlem EREF% H ORI /g Bk Ry P 8l(kg hm2) ETJ/mm WUE/(kg hm2 mm?)
BM 20.840.3ab 14.944.8a 23.640.3a 151423 4 791485a 346.0425.5a 13.940.2a
™ 21.3#0).6a 16.3%2.7a 22.2#.7a 15048a 4 7374454a 344.1420.9a 13.8+.3a
NM 19.440.5b 17.143.0a 19.8+1.0a 10045h 3 1554286b 341.3428.1a 9.340.8b
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Effects of Plastic Mulch Film Color on Moisture-heat-salt and Water Use
Efficiency of Sunflower in Saline-alkali Land

ZHANG Yujie*?, WANG Ning"®, YANG Bin*, WANG Fengxin®*
(1. China Agricultural University, College of Water Resources and Civil Engineering, Beijing 100083, Ching;
2. Beijing Water Planning Institute, Beijing 100048, China;
3. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: [Objective] Utilization of plastic-film mulching is a widespread practice in regions with limited water
resources. However, the impact of mulch film color on soil thermal condition, moisture level, salinity, as well as
their implications for crop growth in saline-alkali soil remains elusive. This paper aims to bridge this knowledge gap
through experimental investigation. [ Method] The field experiment was carried out a sunflower field in the Hetao
Irrigation District of Inner Mongolia with three treatments: black plastic film (BM), transparent plastic film (TM);
no-mulching was taken as the control (NM). [Result] Both BM and TM mulching films significantly increased the
temperature of the 0~15 cm soil layer at the seedling and budding stages of the sunflower by 2.9~5.8 °Cand
5.3~9.0 C, respectively. When the soil water matric potential was close to -20 kPa, BM and TM mulching increased
the soil moisture content in the 0~20 cm soil layer by 21.3% and 10.6%, respectively, over the NM. Compared to
NM, BM and TM mulching reduced soil salinity in the 0~10 cm soil layer by 51.6%~81.7% and 28.9%~80.5%,
respectively, over the whole growing season; they also increased the seed yield by 51.8% and 50.1%, and water use
efficiency by 49.7% and 48.9%, respectively. Black film mulching affected soil moisture, salt content and crop yield
slightly more than the transparent film mulching, but the differences were not significant. [ Conclusion] Compared
with NM, black and transparent film mulching both improved soil moisture in the root zone and reduced salt
accumulation in the soil surface, thereby improving yield and water use efficiency of the sunflower. Black film
mulching worked slightly better than transparent film mulching though no significant difference was found between
them.

Key words: film; saline-alkali soil; salinity; temperature; sunflower
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