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7 E(ON]INALEELHERRA ST ERRRR TN H 0T EFIRRELIF7AB/ KA, T
2015—2016 5 & M 5 & KA & % & BAE-FAE(QP) . & B 2 AAH(QW) \ EH-FAF (CK) &L 3, #F % T #H4E 7
KA EIEAKE S FHEHFIE AEFER T30 [4 RIQP A LA QW LI 4R Z 0~40 cm £ & +35
HREAFHEE QWA LI A KENRAK T QP AL, M QP AN 5T H B Ry RAXERT QWA
., 20154 QP.QW A& IZH 4 & & 5 HI b CK 325 16.24%F 11.48%;2016 4 QP A= QW &S24 = & 5 A1 4 7 139,
7796 kg/hm’, £ CK 42 19.00%.29.96%. [ 45 1N £+ % £ 5 R A R K V@50 2 B -FAE B3 5 F 38 7 3 %
R, mAE % B F 0 AR R .

X B AR 5T AHBK, ¥

HPE5 S S515 HRFRERD : A doi:10.13522/j.cnki.ggps.2017.0186

SK4PE, FEH, TRE, F. 2 BETESRBN A FEEER R =SR], BHRHKFHR,2018,37(8):58-63.

05 &

B [Setaria italica (L.) Beaur V.25 T B, FEFP AR & tH 524 7 36 Fh i AR 80% , J& 7L 28 — £, 7~
B2 EERAE T AR 0% . BT RNF XK EERFAE 2 —, NS 1w E R ER X H ik
WHEIET TR T REXHER 0 M, i 18 B Fofe v e Ok iS5 in) . RIS, P RS 78 2 b Ak
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1.1 RIEM R

PR T W FR SRR 35 AEE N 113 d 24 R AERL Y R 3R (4N & 46%) IR — 8 (ZEN &=
18%P,0s & 46%) ; A )9 1 200 mm X 0.010 mm /i
1.2 R IE HEE R

PRI T 2015—2016 4F7E P4 52 1t WP AN 45 7 35 VAT B 22 Tl — [R) s A 04T o 3 7K B T 9 5 AT
TR T L MU BEAL B D 111°39E F139°57'N, 123354k 1 374 m, 523 H N 8] 9 2 914 h, JoAE 1 140 d /2
A, SR AE 350~450 mm 2 1], ZEEHTE 7T—9 A, FEZ5 K 2 577 mm, J& HL AL (1) A iR s T 2 OR B 2R
RS, 6 - e A T 4R+, IR FLBR N 43.65%, TIRARFT BN 1.45 g/em®, LI HLR &

i B EA:2017-03-27

EETE : F AL 3 HRITE (2015BAD22B04-02)

EBEN KRR (1992, 5o WLB 7oA, N ERHERE SRIAESRGEH . E-mail: 1351429120@qq.com
BIEEE XM (1965-), 550 #UR, FENEHHESRE S5 RIAES KRG M. E-mail: cauljh@163.com

58



SN 10.16 g/kg, AU & 73 50N 2.40 glkg, AT 550 B0 1.30 g/kg, A8 B850 808 21.50 glkg, TR A
Jii B4y HUN 44.80 mg/kg , S RO & BN 7.70 me/kg , S ALER R B 4> BN 123.80 mg/kg, pHAE N 7.87. iR
55 X345 2015—2016 4 H BFEN R R 1 s

1 KB #2015—2016 54 FH = mm
Ay 14 21 35 4 5/ 6/ 7 8 /1 95
2015 4.9 5.6 0.1 21.2 27.5 54.3 35.0 26.7 106.2
2016 3.1 93 1.5 7.7 64.0 65.6 130.7 174.4 62.1
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RIS N AL B 478 BT AE 7R (QP AL FE) , 7UHE 13 em, AT #1.40 em, J8_E 24T 478 IR A28 4 7%
(QW 4B, 7T 13 em, AT 40 em, B 247, B AR 8 em; 8 HSPAE (CKD o #%5 7.5 kg/hm?, /N X THIAR
5mx16 m=80 m’*, L& 3 /K. X505 i A &+ 4 N & 157.5 kg/hm’ F1 P,Os & 138 kg/hm®, 2 & AN P36 Jife AR
Kl 3EFH1:20154E5 H 6 H.20164E5 H 7 H W3k 20154 10 H 5 H.2016 410 H3 H .
1.4 MEmMB 57
1.4.1 237 & 4 K FE 6N 2

F A5 0~100 cm + 2 3 (5 6 2N EK:0~10.10~20.20~40.40~60.60~80.80~100 cm) , F 4
BRI R A KR
142 B3 FE BB T A RABARN T

D TA 7 HE 10 d 5 5E & A FE ) H T .
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143 ZZ B4R 5%

WK IR , /N DX B L 1 m? 0 A RN B PR = . RS/ XX 20 B 20 )l S A L RO o 7
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1.5 #iELIE

K F Microsoft Excel 2003 AF X B #E 4T A FE AN 2 18], SR FH SAS 9.0 Ge it 7 i 344 X £ s i3k 47 72 7 5
E R
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2.1 FRIBEAIEX LIE S KENN

BB 1R ED, 2015 SFEAES TAE B A, QW AL B REAZ 12 15 0~40 em 2 R 35 /K Z, W (P &
54.3 mm) 3 CK 2 /& T 38 5 /K % 32.26% ~56.76% , T35 /K 43 (138 A R T4 H i . QP ACHAE 1 B (P
& 54.3 mm) B CK 321 T3R5 /K% 39.23%~51.97%. TR 171 (P& I & 35 mm) I3l R (P& I & 26.7 mm)
FIEE K FRALT CK, 1T HE A R R 78 o fef 15 P T 70 B AR I BELRS T 7K 0 IR N, 1T QW AR 28 bl T B 143
AR KA A TR R, AR T K Nig i L35 K & T CK.

K2 Bor, T 2016 4E 28 142 & 1N PR B 7 T 2015 4, 724 1242 5 IR U1 P4 788 S A T 45 ik s 488 im0~
40 cm + )2 TG KE, H QW ALEEXT /K 43 (348 2R T QP b2
22 FEEBZLEMATFHEERNENM

HH R RS B M RIS AN B S L. R 2 W LA, 7E 2015 2 A12016 4, QP QW AL HE Y
REfS AR W R = 5 I R B 2R . 78 AL bl T M ) 7 55 D T KA I AR O, U T KA 1)
P, MR LI A KERSAN TR E. Hrd, 2015 F QP Bt i A CK & 1
12.85%, J& Tt Edpe . 2016 4F H T FE PNy 88 B K S B0m, TR 1 H i 5, QP.QW AL H A T iy 3
BLCK AR R 1 7.03%F12.46% . QP.QW AL i T 78 + JE B2 AN A, QP AL 3 iy R BB 2 5 T QW &b
HL, 2015 412016 45 1 H W 5 UL R LN : QP AL FE > QW AL HE > CK, 1E B Xt QP AbFE 4% 1 H 1 R A3 T+
RO T QW b2
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23 FEEBELEMN A FHESRIZNT

M 3 FT LA H S B 2016 157 QP kb AL, FoAth AR FEYE 2015 H-F1 2016 4F T AR T B3 e 6 25 4 i
BT S . 2015 F B —41 B, QP AL B PR = L CKA /1 25.36% ~27.64% QW Ab B4 CK 42 15
28.21%~30.49% ; 2016 4= QP 4b E 73 T #k 1 5% CK $2 5 24.51% ~29.23% « QW Ab Hf 5% CK 2 1& 47.06% ~
55.53%. 20164 7.8 HBEWE & , A EIEAR T K BB, BIR AT AL P AL CK A 42 & , (H AR B F] 22 3 AN (.
F. 2015 4FEH12016 4F & kb3 A bk B R 9 : QW b BE > QP AL B > CK, iIF B QW AbFH %6 25 1 bk o 2 i R e i3k
TEFAET QP Ab#E,
2.4 FREIBELENEFIH R SPAD ERIF M

FH 4 T %0, B A2 B I AR, 5 7 A SPAD H 238 N e . bR 2015 SEHh A QP Ab #E ]
RePR Sk 2 H il SOl T Hli i =, S 808 1A BUE I v SPADE IR T CK AL, oAt A= B I HH %
Ab TR REMS AR -0 SPAD fH . 2015 4 QP b FR A ¥ 77 SPAD {H 4 CK #2 11 15.61%~36.74% , QW 4t
HHE R 4.77%~31.12%; 2016 4F QP QW b H 4L CK 42 F+ 43 71 4 6.22% ~28.90% 1 4.95% ~24.60% , it B
QP AbFEXF 2311 SPAD B [ Bl R AR T QW ARER , {H 35 75 2015 =445 A FIVE 2 0 22 e AN 5635, 2016
AR E R B3,
2.5 FEIBEZLEMATHHEXAERENFN

EH ] 5 0] WL, 2016 FE 43 11t o Gl 28 Bl AR B I AHEE 2 26 890 5 PR A& 55 FE B IS R0 fE . (1
2015 4RI T T2, BT A HILE SN R B TGRS & AHAE 2015 /12016 - N R
emA T oA AR, H7E AL LR A A T R I PR R FE e, 2015 4 QP QW AR B AR
B IR CK 42 5 51.92%H1 62.02%,2016 FE 42T+ 40.57%H1 25.47% . 2016 518 1 1 T QW 4b 38 HY 1 34 & F1
P AT QP AL ER, B DA ] QW AL S AR T QP AR FE, B 25 i AR HLAth A= B I T QW AL EE 10 A

R ET QP b FE .
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122 2 0] L, R AR BT QP QW Ab B REHR 148 T AU REEC  REDKSL I i T IR 2, B R 2 4 48
FHOPR L. 2015 4 QP ALEIN 4 FHESE FRUFR L PR (0 IR RL0E T QW ARTEL ;T 5 2016 46 1)
HIU QW 4RI (1 W R AR T QP AR EE, 7T A A2 ph T4 ] WY B 7 2015 4F QP QW A HE3 PR 72
B2 CK A 16.24%1 11.48% ; 2016 4 QP QW Ab 2L CK 4 il 1 1 19.00%129.96% . [ WL, 125 W4
QW Ak 3 B 8 2 BUSE T F A GRHEAR 172 B (R s T 16 A O AE4Y L B T QW AL 1 )T QP 4b 21, B 4%
FHOBPRRE T QP AL,
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B B AEOWT FU R B AE A i IR K D OIS DL T B FE AL B T A R SE R ROR , 0~40 cm 125
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W9 I, 78 7 AR L I s 2% 3% 38 Be AN R AR FE S mih 2 I Bk, MR IR T R EAK K E . Bk
B, 4 78 ISR 28 V) 5 b A B bR T B B0 78 P O I R % 2 21 S W (WA D 7EAS [R) 4R B IA) 38 RE 2 1 0~40 cm
2 I KR 5 T 4 7 R A B T R R (1 BELAS T P4 Y D B I KRS SR R E S TR B, K 2 i ) H
JEETABR , KA BE NS FRAIG T M7 25 00 ORAK RO, A L 338 B /K S AE /D W IR T AN R L Ab 2
32 £BEAENAFERER 2070

BT R MR A SRS E A T ARG, 7= 5 58 05 3R DL H AL 2 [a] (O 386 7= 0 R, 61
XEEFE bR MR RE S PRE S A M A B EHHE 7 e FLYEME IO AR B, T0 e 4 B 0L ZR V) 47 FN 28 7 A 2 1)
R R, W3 m TP AR AR . ST T AR B, AR W A A X R RN 2R 20 BB AI RE s 3R
TEVI 26, B R PRAEE U 3R B, TROK th 7 2 0k R P 22t i A 1) 438K 23 () S R4 U . AR 45
RRE, T ARSI E ), A8 PR R GOA A B RE A B IR M A PRI R (HR T4
FELARAYA) R P 1 7 0 5 SO X 4 - H 1 e ) S Ak A T A R T A B, Xof T v B AN R
AR5

AR RV TR I, 2R T I A B AR S R AR T B A . ORI SR B B AR B (b
B AR TR AR AR A B . ARIR I AR B, A8 I R G 0k 35 28 45K oy 28 R A AT B A
AR WA PR R T A AL 38, bk v B3 v T AN AR 2, T Bk AR 5 b T P A B (e b
BB AT RS EF AR

M43 3R FU R G A Ve I B B R &R, WO AL A G R M B Y, 2505 T 58 ) 200
kA AT SR SO A Y 7 AL B RE RS I IR B AR R S AR . TR RSP LR, 1 R 2K
HNEREIE I AL R 1) e A R o IR 7T R BN, 4 A 3 AN 42 T VE Y RE B B s M M4 3R SPAD
A E R, A F 0T AT 1, 2015 5 5 T 4520 I 4 VA 4 AL BEGH 25 1 S 2% SPAD (E ARG A3 2R (1) 14
MR RECRAR T A P AR B, 2016 4F B T B M9 4 22 I IR AR 5 2015 4R AH X

L DA B RESED G EM S ST R B, B AR BE 0T DR M A T ROK VAN B TR R AR
TR AR &, SE R A o TRAE AT ST TT R I, T B Ak BT 23 1 (1) 184 77 R R AR T 2B v L Ak
L, ARRIGHE AR, A AL AR 1R A T BB REORL IR A TR &, FL AR 2016 4F QW b EE A
CK %573 83, HAh AL FREE CK 28 S A0 15 35 5 2015 4 A 1) A0k i 5 T 22 5, 2016 - 45 78 I Ab HEL 4% CK 2 57l
BE; TRRERCK Z7B%,2015 FEFAF TIEZEKT. 2015 FH T 2B FEAHE S e m T4
FE R E) A B, X287 R R i A A, 2016 4 i 4 P-4 Adh B () Ak 00 v 1 4 P i) 47 v A 3L, L oAt 7=
S R 2R A0 A RO 3 P de v T DA A BB ARV A B b e 4 7 1 () B e A5 SR A A

4 45

WEFE B, P 52t 3 v R A X A M7 A PR AR 0 12 i 1488 0~40 om L2 HIESK AR i IR RR %
153 56.76% ; 13K 73 HIHELZE PRAE | 4278 IR AL B2 1 1 H 1 28, O TR B A PR BE M 75 2.46% ~ 12.85% 5 MY
ik, 4> 78 M AL BE e A 3G i Fr SPAD E ARG A R, R HEAR I AE KR & s 2B AR e B B T
= IR, AR R S A T BFRL &, 478 AL B 7 & A =ik 31 7 796 kg/hm'’, B CK 42 F+29.96% , H
RS2 E SRS Y 2 o
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Effects of Full-film Mulching Flat and Raised-bed Cultivation on
Physiological Traits and Yield of Millet

ZHANG Xinglong, LI Zhixin, WANG Zongkai, MA Bin, XU Chang, SUN Mengyuan, LIU Jinghui*
(College of Agronomy, Inner Mongolia Agricultural University, Huhhot 010019, China)

Abstract: [Objective] The combination of film mulch with raised-bed cultivation have proven to be an efficient
rainwater-saving practice for growing staple crops in semiarid loess plateau, while only limited efforts had been
made to examine the physiological and economic effects of such techniques on millet production [Setaria italica
(L.) Beaur V.]. The purpose of this paper is to fill this gap. [Method] A two-year experiment was conducted from
2015 to 2016 at the Semiarid Qingshuihe Station in Inner Mongolia to investigate the effect of different types of
film mulching and cultivations on soil water, morphological and physiological traits as well as the yield of a local
millet variety ‘zhangzagu 3’. Experiments designed in randomized complete block were conducted to examine
three treatments: Flat planting with whole plastic-film mulching (QP), raised bed planting with whole plastic-film
mulching (QW), and traditional planting without mulching (CK). [Result] QP and QW not only significantly in-
creased 0~40 cm soil water content, but also the germinating rate. Compared to QP, QW improved the soil mois-
ture, but not germinating rate. Compared to the CK, QP and QW increased the yield by 16.24% and 11.48% re-
spectively in 2015, and 19.00% and 29.96% with associated yield of 7 139 kg/hm® and 7 796 kg/hm’ respectively
in 2016. [Conclusion] Whole film mulching with flat planting appears to be an improved solution to sustain mil-
let productivity in relatively dry seasons, while whole film mulching with raised-bed works better in relatively
wet seasons.

Key words: full film mulching; millet; physiological traits; yield

FAE SR [ 4K

63



