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EAFRUEZEPHEIABR RFAABRF RN .2 BAFR S FHEMAB(P. 2REA,5HEFHCKOEL, £
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HEBLE, ARAN A BHARHEANZ2ZHABE - BERABHRA,
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S FR ELHEAKE S8 mm NEFELERHE
789 =1MA, FHELRE 993.2 mm, TR EH
1.3~1.59,2010 £FiR% ¥ fb] £ F BRI & 642.9 mm,
ZX/NELEYRERE 188.01 mm,

R F AR, R RN RS+ BTEEY
HEE. NEBAHZ o~ 0 FIAITENR
13.27 g/kg, Wif# & 38.43 mg/kg, B HE 6.95 mg/kg,
A 127.90 mg/kg, pH 5 8.5, B P HAE 1K
¥,

1.2 it

ARK R ERZEBWIE(R,ZH 1S cm) FIFBEM
1%(F) P A B R O 2, BB B 40 B O 40.60
em, FPHEIX MBEBMREELSN 11, FEAXAAE
B, R s ANAEE, 512 R40: Z WS, 2N
T K 40 cm; R60: ZZ R 3%, ZEW HR YA 60 cm;
F40 . 37 Ol 4% , L 9E 40 cm; F60 ; V- A 4% , I % 60
em; X B (CK) AR FAE , ABIK , ARE, BAE3
KHEE,

H R b & /N K 30 m?, /NEEHT 20
dEH B2 EHE, BWARER, BT RHNE
24k B R NE SR /B 22, & R BE N 202.5
kg/hm?, 2010 4E 10 A 22 H#HE & /D%, 2011 F 6
A2 Bk, MEAKPARHE AER.

1.3 REHZX
1.3.1 ®MEAA

(1) HEE KR E: K& BIER
X 0-~200cm )2, BEEHER O ~20 cm 5 10 em
B1AL#E,20 cm AR 20 cm B 1 A 2B, BUAE
MEBEEMBERFGERR), RARTENE. &
MNEETBEAEFHAME, BE—-KRKGTOREN
INEWORE , BRI EER 3K, HARX N . £0S
KE=(TEeFR - TR TER)/THTHRE x
100% .

() KeadE EPENEEETH GREM.
BEE MEY), EFEHXEHN 9:00~11:00, HE
A 771 LI - 6400 364 405 51 1 2 v i ot &
HE(P) SILBE(G) ZBEEE(T) MK ME
CO, EE(C), HE 10 K,

(3) MG &MY & & (SPAD) W& E/NEBF
EHEMEESRGEY BABMEEYN), EF
5B BRSBTS CM - 1000 JE#Ef 5 KX
B 28 M F - g F AT & & (SPAD fH) o

@) FRAFERREE . WREHFEE /DX
HE 10 BRA R BHNHEKATEANSH. UDK
Ho ST T B BT E BT B TR R A

3REH.
1.3.2 #tHEF&*

(1) T KE . 25 FHFEKR ET,(mm) =
W,- Wy+ P, AP, W, HIERT L KE (mm);
W, KGR K& (mm); P AT AR
A& (mm),

(2) KARBAREK. >RAKFKSHARR

WUEy[kg/(mm*hm®)] = Y/ET,, X, WUE, HK
SRR Y HAEYFPRL= B (kg/hm®)
1.3.3 X#EL®E R Excel 2003 S 1T5#E 4L H
FILE,SPSS 13.0 it AW RE#TRRRET £
(One - Way ANOVA) 2+ #r, R R 4L B 2 6] £ & He 8¢
% A Duncan FIEH|ZEFHE(P<0.05),

2 HR5H0W

2.1 AABBHEFTAN LIRS SROER
REEY (A, & NEEEFHBEEBEKE
PR R, & 4 B ZE AR BB 3 0 ~ 200 em 3K 45
SERMEEMAERAR, BESEBERNAEY,
1B 26 7} — B 1 45 AL FRRY L B S AL, BHRRTON X

RIRMETIE P, B4 0 ~ 200 em X B H B (H

la) F A KB LK 17.23%, A EHBLEHEY
B FE5%FE(CK), H¥F 0~60 cm 1J2,R40.R60
HMF0 BN AIEREE(P<0.05)FT CK,
R60 4L F5X F60 4b 3% R 8 3 ,R40 55 F40 B LB &
£5., BH P (B 1b) £ 23 KRS B
o

ENEHART MG, ~HEIERKH(E Lc-
o), Bt /N EE KR E, FKEMK, K4 HO -~
200 em ETHEKERBE/D, KL HEERZ
K, ZEABRLENREIBLERALABNR
o fE B (& 1d),R40 F1 R60 4L H 0 ~ 200 ecm +
BE+HEKES BB CKAHEBRT 13.66% (P <
0.01)Hl 14.83% (P < 0.01) , 54 R B F 4b 3
BERBET 6.31%M5.04% , EHEKY(E 1e)R40
1 R60 AL FEH CK 15 9.86% (P <0.05)F1 12.81%
(P <0.01),F40 #1 F60 % CK $£%4.32% M 5.71%,
&% RAHEBARN FRERARE BHREEEFK
S TERBIH(E ) FAB0~200 cm 2B HES
JKERE I, R A FAEEHNEREHEKR, &R
R EBEEXT R FALFRHIRE T 6.79% (P < 0.05)F0
9.55% (P <0.05), £ BBAL # CK M2 H RE
WM MR PAE K, FHOK CKXERT
7.23%
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Fig.1 Changes of soil moisture content in 0 ~ 200 cm soil layer of different film mulching
treatments during at various growth stages of winter wheat
2.2 FREBHEFANERHHERENS
& (SPAD) %M o
ME 2 B, & 43 SPAD ¥ BEA F It R 1 2300k
e S SR /NIE E TR E T MR R, R E Y £
N ) — —1 N b=
R B B, KRR, AR A R 4L 2 ] 3 200 -
o
H, & BB AR SPAD X E T CK, HEH 60 v
cm TR K FHETE 40 cm 20, FEMMBEMIZ R B N H 100 . ' e ' .
. 5 53 746 R i g}'
B, &50HEB CKEST 12.64% ~65.47% ,% R 4t Heading Flowering Filling
A F I H Growtd
HMFABEYK CKEREE(P<0.05), A& R rowih stage
—O—R40 ——F40 —&— R60 ——F60 —+—CK

HEHN FAMEBDEREHEER(P<0.05), i
B AR Ao o R T A SR | AN E A F R
FHMHEESE, H R 4K F RS EEH
E‘O '

r & F 183 M (SPAD) IR

B2 FRBRMENENELEETH

Fig.2 Effects of different film mulching treatments

on SPAD at various growth stages of winter wheat
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2.3 AEBEMEAXMEEHASSHBT0

INERRPENYROREFERRE THE
AT REN KRR ER, B4R X o B S
Mt AER NI ERTBEAEEREAS, mE
1AL IENE TN, A RLE T A
BB T R A M R, B BSOS
ERBEE LB EE. MY R40 0 R60 &b
B A S ERSHE CK BERE 25.56%
32.14% (P <0.01),F40 1 F60 4b 34 4% CK &%
10.33% 1 19.21% (P < 0.05) , 3% £ #3 R40 1 R60
e 4y HI4R T 34.38% 1 37.58% , F40 Fi F60 Ab 3

BH17.09%F1 15.67% , M 7E #E K , { R40 F1 R60
W CKEREE, RS 35.13% M 39.93%,
FRHEHME CKKHEER,

INEEHHRBEETAERFREGEBRAK
M-, HAHEEBERMEY > B > BN
(K1) HAI/NEEH B E LB CK F AR
B HESHAHE AMELTHBRNEL, &L
HBEG VLN ERBEH R/, EE LT W
P,R40 F1 RO AbFE AT 58 CK LB FEHER
15.16% 1 17.05% , F40 1 F60 4bH Y- 53 .66%
#15.76%

#1 FREEBHALEMLSNERMAAAERE AMER SASENRE co, REMKR

Table 1 Effects of different film mulching treatments on Pr, Tr, Gs and Ci, of flag leaf at various growth stages of winter wheat

J4& #54% Photosynthetic indexes

£HHH 13
Growth stage Treatment BIA R Po KBEER T SARE G A CO, W Ci
' /(pmolm ™ 2+57") /(mmol-m™*+5"") /(mmol*m™*+s"") /(pmol-m™7+s71)
R40 19.13 £ 1.01abAB 5.04+0.41aA 0.43 £0.04aA 172.63 £ 17.65bBC
F40 16.81 + 0.49bcAB 4.48 + 0.33abA 0.41 £ 0.02abA 188.59 + 11.17aAB ~
r;ii?; R60 20.13+2.16aA 5.074 £ 0.74aA 0.44+0.04aA 165.83 £ 17.41bC
F60 18.16 + 1.11abAB 4.51 £ 0.78abA 0.40 + 0.06abA 189.83 + 20.46aAB
CK 15.24+1.25¢B 4.21 £0.43cA 0.29+0.04bA 202.24 £ 22.83aA
R40 16.78 + 0.85aAB 3.41 £ 0.45aA 0.20+ 0.01abAB 187.67 £ 17.32bcB
F40 14.62 + 1 .05bBC 3.12+0.74aA 0.17 £0.01bcB 204.86 + 8.46abAB
F%)jfﬁg R60 17.18 £ 0.66aA 3.54+0.20aA 0.24 +0.03aA 185.67 £ 19.54¢B
F60 14.44 + 0.48bC 3.32+0.54aA 0.19+0.02bcAB 202.5 + 19.22abcAB
CK 12.48 £ 1.08¢cC 3.02+0.85aA 0.15+0.02¢B 216.5 + 21.62aA
R40 7.01 £ 1.24aA 2.05+0.19aA 0.12 £ 0.06abA 229.8 + 18.34bcAB
F40 5.98 +1.12abA 1.84 £ 0.24aA 0.10+0.07abA 239.5 + 39.74abA
f}?ﬁf R60 7.84 +0.48aA 2.08 + 24aA 0.13£0.05aA 216.00 + 32.53¢cB
F60 6.01 + 0.65abA 1.83+0.62aA 0.11 +0.09abA 240 .83 + 27.73abA
CK 5.60 £ 1.60bA 1.79+0.27aA 0.09+0.03bA 251.9+29.51aA

RSP AR NEFEFHNERERE 1% 5% B EKF.

Note: Different capital and small letters in same column mean significance at 1% and 5% levels, respectively .

S GEE(Gs) MR CO, E(C))RE G
ERBHEN — N EERIR. AR ITLUES,
BEE A FR S, SRR SEZRSHED, M
il CO, WRER B A K, Ml - R, FFEEL
BEILSEHY B E THE¥YE(CK), fe 5 F1E
(CK)TERBEIA BB AN co, 3B, FHHKE S
WAL 13.22% AL ALE G HNES T
A A A T W, B B A ik 24.56% ~
33.11% Fl 16.34% ~ 22.45% , Wi It B 45 &b 3 HE 0 649
HoEBRIE, FHRMBEHEMRT 177.04%, A
W AEREECKENEETEH HEK> S
&, 28— EWTEWE, AR FAEHF#ETHEE
Vel . &4 3 Jt H 2 R40 1 R60 4bFHAH e F &4

FAE(CK) , FE /N2 o 5 3 i 78 I R (T ) AL
SE(C)BR RHTEZH, L BHME
=
2.4 AEBRMEFAMNEKSAARE. B
EHEEENER '
M 2 A& 4, R40.F40 . R60 Hl F60 L HL A=Y
PRy BB CK 327 23.81% (P <0.01).8.08%
25.64% (P < 0.01)# 6.68% ; & ¥ 7= & 4 M8 CK
1275 19.54% (P < 0.01).2.90% .40.13% (P <
0.01) %1 3.17% ; FE# /K 2 R A% 2 518 CK #£ 5
28.46% (P <0.01).5.91% .56.03% ( P < 0.01) Fl
7.07%., RIBEETH RACHEBEMN F ALY
B AR MY K4 F B 3R 8RS B A Ak
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TR R

%305

¥ 11.97% ~38.26% .10.67% ~22.86% 1 17.84%

~56.43% , 2R 8 FE(P<0.05),

£2 FRNEMELEHNE/NEFRIKSHRAKENER

Table 2 Effects of different film mulching treatments on winter wheat yield and WUEy

i3

Treatment

HR K

Effective spikes
/(No.-plant™') /(No. spike™")

. ¥

Kernel

FTHE

1000-kemel weight

/g

=7, B

Biomass

/(kg'hm_z)

By E
Grain yield
/(kg-hm™?)

AR

/mm

Water consumption

WUEy
/(kg'mm™"'<hm~?)

R40
F40
R60
F60
CK

2.58£0.03aA
2.41 £ 0.05abA
2.79£0.07aA
2.35+0.05bA
2.10+0.08bA

42.00 +2.65aA
39.331 1.52aAB
42.33+2.08aA
35.41 +2.08bB
26.67 +2.19Cc

39.22+0.77abA
38.24 + 0.84abA
42.07+1.22aA
37.27+0.98bA
37.19+ 1.78bA

9716.63 £ 174.59aA
8482 .05 + 127.47bR
9860.74 + 135.09aA
8372.70 + 184 .65bB
7484.23 + 143.08bB

4345.47 £ 194.49bB  330.23 + 16.78abA
3740.55 + 215.55¢BC 343.66 £ 9.12abA
5093.63 +334.72aA  318.77 £ 17.00bA
3750.30 + 293.89cBC 341.75 £ 18.59abA
3635.04 £ 196.73cC  354.50 + 16.48aA

13.19+ 1.15bB
10.88 + 0.34¢BC
16.03 = 1.66aA
10.99 +1.09¢BC
10.27 £0.77¢C

W WUE, I RAEKDAAEE. AAFRAX NEEELHRAERL 1952 BEKE,

Note: WUEy — Water use efficiency of yield. Different capital and small letters in same column mean significance at 1% and 5% levels, respectively .
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BB BT LA RO R K &
B EEEYKSRE, RERBAKEHMARL, £
B 2 RAE /I i % 9 BF 9 3 WA 110207, 2 ]
B Y ERET MK A R, I B E N LR
BAR, BEBMTR AL EREBERRE
BRERRATEC KR, AHAEREN, 5E5HF
YEAR B, 45 BB AL FR 2 Rl = A K B, RIS 6
B YRMBRFEA N EROEDRE  ARME T
RE KSR IE B AR 0 TR B
KA ARSI oh 4 2 R 4 A 2 B A 0
RS AL 2 S K B X T AR RO R
BBV EBLERAFEWBCR, W B AT L
BT KRR, BT BERE R, BILRE
KFBRME ATRKRE. EEERETE, £
Bk LB 4E %) ,60 om B M B WEBEW
FHETEXRTBAKGHMARERER, SAARE
REH—EEH ARG WL —E R, B
RERFROEK RABRREY. XATRIH
HAEYA R R 5 b B T R A A R A %

MR R AR LB LR RE R E B,
MAEHEANEREXEE, TREMNRAH
SHHR AR BB AT E AT E WK
GRHVEEHBEXT VA RHLEMERAS
FTHREAENAE AP ESFEIRBBENXER
B ERBES, ZEBEAEKEE TR
ERAH A REMM TR AFRBRA, &
T AL TN M R R A S RIS AR AA 1E
W CK B B 1R &, H & 28 B 4% b B B0 X 1
BB LEER B AN BEmFKREKX, F
TR /0 , 2 5 Vg 6 b 2 A W S AR 0 K o AR K

KB RBRGIR, BT NENTRME, F2E8R
AR A ERE, MEEEHRENRE
& A FE G R AR T RERBEHEND,
(FAFBEBRRE T /NE G HREKE
Wy, KREBF R RAY, ZERET S EREE
WAABE, AL BITHEE ER ABEE A
SEHBRTFENERSEREEKTE. MEFENK
SRt 3k A1) B R A R K S A T B B
AENEEEERTAEREME. FABRERE
B, ENELEFEHN, FAREAE T EHSFEGE
B EBEENSILS ERHAE T HENELZTE
15 HulE] CO, ¥R IE MZE Wik, R HBAHL/NER
KEREHRERFEAREEZR X EEHRNER
HERMTVEMNBEREAFEESER L RKSEE
AN, HERERZ TS ERNET R
$T RIFR LRI EDS TR T AR E
b, FETFRKEET P kS5 HRAREREY
KA EE, LK BRESEEYRSLEE
RMABEEZRR WA, HEE LRI KBTI, T
RS LA REMEBELRLH B TR, 2R
RE XN, ZEABLBETLNDESEFTHEDY
N AN BB TXR NP RMELE, X FEESE
RV 4% PR S0 £ 0K BT BN B B
BEAX, XTEXTENFRGREN KD,
INEEETFHRERETTHLHEAKST AL, D
EMZ T RN, FEEYRE BN TR, N
FRAET AR, ERECEHHENEETE
W@ R KRBT ERT A, R
FRBHRAE> RS TYRRRBNEBZHE,
MEETERAAEEEN., ERMBEFREN!Y,
REAZEBARHERE, BB T K5 axfEyE
KAFIEm, W EHENEN T EREAARY
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RHER TEERE/NDERBEB . THE, F/IE
EEEET 55.0% ~75.1% , K4 F 3 E 4 K\
R, ARXBEERRY, 250 7 B
Xt & /N 7 B UK 2 R SR R E B R
HU B, B5 2 W% b 7 4R T x4 R 64 OF M
&AL 38 R 4 R60 > R40 > F40,F60 > CK, X FE
5 ERERNEEYE KK RIS TR LS
fEH X,

4 4 ®

CERABRTRR, SERFEML, P E R
FHERRDBIFOERRHYR E—EBE LR
B TNEETRNT B8 ; [ L /DX A
GERBREMN T MERTHRRMAN TR, BX
AHENABERRR, ARRB T/ HZHRM S
B, KA H AR B R BESE T ERERS,
BAHF SR T ZB0RE AL 2 0] 8K T F IR
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Effects of mulching with film of different materials on soil
temperature and photosynthesis of peanut leaf

YIN Guang-Hua', TONG Na'?, HAO Liang"?, GU Jian', LIU Zuo-xin'
(1. Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang, Liaoning 110016, China;
2. Graduate University , Chinese Academy of Sciences , Beijing 100049, China )

Abstract: Tests of mulching with film of different kinds of materials were carried out after flat sowing peanut using
watershed microplot. The results indicate that the soil temperature in the field covered by Liquid Microbe Degradable
Film (LMDF) increased significantly, by an average of 0.2°C ~ 1.1°C on flowering and pegging stage and 0.1C ~
1.7°C on pod setting stage during the whole day. It was beneficial to peanut because of the better heat preservation.
Fiber Black Resin Film (FRF) and Powder Degradable Film (PDF) had similar and relatively poor effect on surface soil
temperature preservation. Polyethylene Plastic Film (PPF) had always kept a high soil temperature during the growing
period. There were obvious differences between PPF and LMDF in soil temperature preservation, but they were both sig-
nificantly higher than that of no mulching treatment (CK) . The Pn in LMDF and PPF mulching increased respectively by
21% and 17% , and Tr in LMDF and PPF mulching increased respectively by 52% and 15% . Therefore, LMDF and
PPF are more conducive to peanut production, and LMDF is suitable to mulching on peanut.

Keywords: peanut; degradable film; soil temperature; photosynthetic rate

(E#% 37 R)

Effects of furrow planting with ridge film mulching and side planting
with flat film mulching on photosynthesis and yield of winter wheat

ZHANG Peng, ZHANG Xiao-fang, WEI Ting, JIA Zhi-kuan™ , REN Xiao-long, DING Rui-xia
( Chinese Institute of Water-saving Agriculture , Northwest A&F University/ Key Laboratory of Crop Physi-ecology and
Tillage Science in Northwestern Loess Plateau, Ministry of Agriculture, Yangling, Shaanxi 712100, China)

Abstract: To investigate the rational film-covering planting pattern for sub-humid areas of Loess Plateau, two mea-
sures of ridge (R) and flat (F) film mulching are adopted, taking traditional cultivation as the control, on soil moisture,
photosynthetic indexes, chlorophyll relative content (SPAD) in flag leaves and grain yield of winter wheat under four film
mulching treatments. The results showed that: compared to traditional cultivation (CK), in the whole growth period, the
0 ~ 200 cm soil moisture content in R40 and R60 treatments increased respectively by 8.82% and 10.84% , and the
F40 and F60 had 4.40% and 3.96% improvement, while R treatment had averagely 5.42% (P <0.05) more than F
treatment. In the film mulching modes, the SPAD value, net photosynthetic rate ( Pn), transéiration rate (.Tr) and
stomatal conductance ( Gs) were significantly ( P < 0.05) higher than those in CK, and the R treatment significantly
higher than F under the same film mulching width, and the intercellular CO, concentration ( Ci) was significantly lower
than CK (P < 0.05). The economic yield and WUE of winter wheat under different film mulching were significantly
higher than CK, and the average increasing rate was 20.18% and 30.97% . Compared to F treatment, the biomass,
grain yield and WUE respectively increased under corresponding R treatment. The results indicate that furrow planting
with ridge film mulching is a beneficial cultivating model in sub-humid areas of Loess Plateau for winter wheat. A

Keywords: film mulching; soil moisture; photosynthesis; winter wheat



