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Effects of different film mulching and planting patterns on growth and
development of millet in dry-farming area of northwest China

DONG Kong-jun, YANG Tian-yu, HE Ji-hong, REN Rui-yu, ZHANG Lei
( Crop Institute, Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China)

Abstract: The experiment was conducted to investigate the effects of different film mulching and planting pattems
on photosynthesis, growth rate and yield of millet by adopting 5 treatments, i.e., flat planting and no plastic film
mulching (NM), ridge film mulching and furrow seeding (RFFS), full plastic film mulching and furrow seeding
(FFFS), full plastic film mulching and bunch planting (FFBP), and full plastic film mulching on double ridges and
planting in catchment furrows (FFDRF) . The results showed that, the film mulching patterns improved the net photosyn-
thetic rate and water use efficiency during the growth period of millet. At heading stage, the photosynthetic rate and water
use efficiency of millet under film mulching pattems were increased by 9.8% ~28.5% and 3.0% ~ 18.1% respectively
compared to those of no mulching. The film mulching patterns also significantly accelerated the growth rate during the
growing period of millet. From the seedling to maturity stage, the average growth rate of millet under film mulching pat-
terns was 28.7% ~ 35.5% faster than that of no mulching. The film mulching pattems could significantly increase the
yield of millet, which was 3 429.00 ~ 4 233.60 kg hm~2, being 30.87% ~ 61.57% higher compared with no
mulching.
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1.1 RIEHbEER

RETF 2010 4F 4—10 AEHME ST RN
&3 LR AT, IR 1 720 m, EEEE 6.2°C, %
SEHIRETR R 396 mm, XM EFIH, +H A HSA
T+, AR SE 12.69 g-kg™!, WA K 58.68
mg-kg™!, BB BE 53.25 mg- kg~!, HE M 215. 50
mg-kg™'o
1.2 RE@igit

RERAHAERLBERIEYFEETHET
FrmFES 11 BENERER EXTEEETHA
130dEH, REMAEEZS, REBHWIE(CK)
(Flat planting and no plastic film mulching(NM) ) Ffi#5 |
ZE 578 2% Y935 (Ridge film mulching and furrow seeding
(RFFS)) ftl. £ JE ¥ 45 7 #§ (Full plastic film
mulching and furrow seeding( FFFS) ) fiif . £ fEF-6§/<
¥ (Full plastic film mulching and bunch planting ( FF-
BP) ) Fiit . 2 BEXZE Y% (Full plastic film mulching on
double ridges and planting in catchment furrows (FF-
DRF) )#iH 5 FhER 35,3 WE R, BEVLX A HE51,
REXER 15 v’ KRBT 201044 A 25 BEMH,S
A1 BiiE,6 A 12 HEH,9 A 30 BBk, %8
Fr B R YRR RBAE LA 50 cm R—H R, ZH 30 om, &
] BE$E 20 cm, 227 10 em, 2EY, Z L BB, B ZH
MEE—TE T SENERHFE 110 cm R—
HAE , R R/IZE, KZFE 70 cm, i 10 em, /NEFE
40 cm, & 15 om, £HEE R, BEFN & R%E 1T
BF BT R S R, R AEILT
BRHEA T BT EHRBARCE RO REE T,
SMTEEE; BRI E# R CK, KRBT AR
XA T, RRPHEE 0.007 mm, AR & HH
B3 Hk-66Tm™2,
1.3 BERESHHT
1.3.1 Ak FhitkEgaz SHEEHGH
6 H) R A 24 H) B9 A 22 BH)XR#*
10 BRI EH B3P E, RIGEHAE 105CRF 15
min, 0CH T EREEE, FTUERE, HEA
FAETFHAFHAERKE WR(g- B D MAERKER

AGR(g-k~!-d 1)1~
Wi+l - Wi
WR = N
Wi = Wi
ACR = T+ T,

K, N A EHESHEERR (1) ; W W, 4518
T,+1\Ti E‘J’%B‘J@E%ﬁ(g)o

1.3.2 kAot hHFAE AREWMBEPA L-
6400 FEHERX KA NHERRELXT WA FELE
R NEE 7:00 FF4§, 4 HI7E 7:00.9:00.11:00,
13:00.15:00,17:00 5 A [ 4k 2 HE M- 1 @9 0%
SHABR(Pr) MR EE(Tr), FKEE 3 %, B
WsE 3 WK, ERBOEFHE, HHE&RBEMH R KL
ARk (WUE )7~ 18,

Pn

WUE:W

1.3.3 iE  7EMH . R BB E A R
KX T HEEE 5.10.15.20.25 cm F AR B 384k,
ME L 7:00 Frif,20:00 453K , F—/ Dl E—K,
1.3.4 234K E RARTEUNEEGHE. MHE
B B R 0 ~ 20 em .20 ~ 40 ¢m .40 ~ 60 cm
MEKE,

1.3.5 Z2FHRE*E SE(BETFHRAREHR
A FBRAR A O AT R, P BN/ NR SERHE .

2 RS540t

2.1 FEAEEHEFRANEELFEROEME

7 1 ATLUE S, SR BT L Ho A
HERMEEE 7.3~23.5 em, KK 0.5~ 4
em, AREE 0.5~8.8 g, MR HEMIMN1.4~8.6
g BRECEIEMN 1.3~4.0 g, TRIEREM 0.27 ~0.43
go FREREAHIBEZMHE L X8 3 429.00
~4233.60 kg hm™2, t 5% it g 38 Fh A O K 38 7=
30.87% ~61.57%

H—HHEMT BN, ZEE = WEME .
2B E R S B AR ' E
RRE XVMBE SR LEREARNERAY
BAEFRBEUR ., BB ST, UE
REEREMETERER, LRGSR E T
RIET= 61.57%,

2.2 AEWEMHEFT RO E

HR2ULESY, G EBE ST X
AR L EHE 2.04C ~2.97C, B EE M
B H IR T R 0.09°C; B I#HE iR
LBESMHEF A LT BB L X 0.26C
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~0.67°C, B 35 it 7 U8 7 19 1 1B B 3R 3t
WHEREY X 0.3C; RANH E 2 EE S
TR BBLREBBBFMHETXE 0.29C ~
0.43°C, ZRE R A E 7 X B W BT X &
0.29C,

MEEAAE TR R E H R S A A A TR
AEHNHERREYE —E/EH, LR M
BHMEI  RAMBEE A ERE, E
FEEHHIBRERBRR K, SBE M TR
BARERFEHE 2.97C,

£1 FRAREHEFANSFEROEMN

Table 1 Effect of different mulching patterns on economic traits

3= B Bk EWE WhE WEE THE o
bise:: | Plant Spike Spike Weight per  Grain weight  Straw weight 1000-grain Yield
Treatments height diameter length spike per spike per plant weight /(kg-hm~2)
/cm /cm /cm /8 /g /g /8 ke
it 9% NM 125.8 2.34 24.1 13.4 9.8 15.4 3.60 2620.20
[ % W RFFS 144.6 2.49 2.6 19.0 15.8 16.7 3.87 4233.60*
2 BTG FFFS 133.1 2.40 26.1 13.9 11.7 18.4 3.90 3429.00
LAY E8774% FFBP 149.3 2.84 28.1 21.5 17.5 19.4 3.91 3791.25
£ B2 ¥#% FFDRF 148.8 2.78 27.3 2.2 18.4 18.7 4.03 4218.00"

I R\BEAE 0.5 KF T SBRBBBRZREE.

Note: * Indicates the difference at 0.05 significance level compared with NM.

£2 TREEFESXHEFHHE(0~25 om)
Table 2 The average ground temperature under different

mulching patierns
b 13::} i3 s B
Treatments Seedling stage Heading stage Maturity stage

% NM 25.21 2.22 16.63
B W RFFS 25.32 22.50 16.92
2T FFFS 27.63 22.89 16.92
2R V-547CH8 FFBP 28.18 22.48 17.06
2N FFDRF 27.25 22.63 16.97
Bw¥EE SD 1.37 0.4 . 0.16

2.3 FRESEHEFRN RS KBREOKR
HFEIATUEL, G 0~60 cm TS /KEH
EEEME TR LB 0.9% ~ 1.6% , A [F] Ho iE

BWHEAE T P22 R S N 5
FHEM0.4% ~0.7% ; HFEH 0~ 60 om Mo HFh
X BRWEFHEIRXTKER 0.2% ~
2.7% , AFHEEEMHE P EL2ES (ZHEE
A SERERE) METF SR T EHE S
AR (SETEEE ST /GE)  RB 0~
60 cm 13 & 7K B H R 25 Fh A 7 X LU BB b R
WA 2.5% ~3.0%, RFEBEMHEF R PR
B (ZRm 9 RN 2w )M RET
o AR R (208 2T A TR

BB X ENRESREE .
BEMEFXPEZEN TEN, EEHRNEEL
o, F—FREEZEREAE AT HEKEHER
TR

£3 FAEBEMEHF XTI AR/ %
Table 3 The average moisture content under different mulching patterns

gy HH Seedling stage B3 Heading stage E¥IA Maturity stage
Treatments 0~20cm 20~40cm 40~60cm 0~20cm 20~40cm 40~60cm 0~20cm 20~40 cm 40~ 60 cm
B3 NM 13.1 17.6 18.4 5.8 8.1 14.3 5.1 7.1 10.8
B[ 35 W3 RFFS 15.2 16.5 20.1 6.8 10.7 18.9 5.1 9.8 17.2
LRV W% FFFS 15.4 17.4 20.3 6.0 8.1 15.8 5.4 9.4 16.7
2P 7CHE FFBP 15.8 17.4 20.8 6.2 8.4 14.2 6.1 9.5 14.9
23 FFDRF 15.3 17.5 21.2 6.9 9.7 16.1 5.6 9.7 16.4

24 ARABEMHEARANEFEKBNEKEE
i3p 20

&R 4 TLAR WA T L34 KR

B A 7 3 R R Y R PR T R 0.045~ 0.198

g Bk RS T L AR A K B R

T R 3 2.571~4.055 gk~
R 2 BB S A R L B b B R F R K
BR4.203~5.197 g- 8!, HIEMBREKE
JE o OB o O A ) R B P T R 23.1% ~
38.4% , I ZE MBS FA K H F B S5 7
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M AREMAERE TG 12.5% ~45.5%,
B E AR K R S A R

BRI TR 28.7% ~35.5%,

R4 TRMBERNSMHEARNEFEKBRINEKEFOER
Table 4 Effects of different mulching patterns on growth amount and growth rate of millet

HRKE Growth amount/(g- 8k 1)

HRKFE Growth rate/ (g '-d ")

Tﬁm Hi TR BRH WA E R MR = B B E B
Seedling stage  Heading stage ~ Maturity stage Seedling to heading ~ Heading to maturity  Seedling to maturity
BHLYHE NM 0.168 10.575 14.264 0.217 0.061 0.131
ZE B W RFFS 0.213 14.116 18.920 0.290 0.080 0.173
2EOFEE MR FIES 0.331 13.146 18.467 0.267 0.089 0.168
2 JEF 47 #% FFBP 0.366 14.094 19.461 0.286 0.089 0.177
2N W% FFDRF 0.231 14.630 18.779 0.300 0.069 0.172

o JELBE o PR TE B ) PR | U s R4
WMRKEUE, EREFLFEBMREE, RHK
BESRARE T BN E LK, AT
MEFERER T RIFOEG, AR TRAERE, B

Ban AR,
2.5 AAMBRESHEFAMNS FRHEBPEXEHE
AR

B 5 A8, SARSH o6 & o R 3 L S A

FALEEW BT X 9.8% ~28.5% , &
ERLEMWEMELTRE 2.9% ~ 14.0%; K45
AR BT 3.0% ~ 18.1%, S
AEEM=BMHXRE N 0.98(F 1), /K4 F H%K
REFRZEMHXREH 0.92(H2), &5
BRMHXHESAB B EK Y, Rz AR
BTATAAERE, EHTAEDHERE HE AR
TORL, N R BE T 2R,

£5 FRESHEHXHBPXSHEENER
Table 5 Effects of different mulching pattems on photosynthetic indexes at heading stage of millet

b e HEE HEER KA FI RS R '
T . Pn Tr WUE Yield
~ /(pmol*m?+s~") /(mmolem=2-s~1) /(perool - mmol =) /(kg*hm~2)
Eib W% NM 15.07 4.48 3.70 2620.20
IR 55 Y HE REFS 19.36 5.11 4.17 4233.60
2T EE W FFFS 16.55 4.61 3.81 3429.00
2 EF4873#% FFBP 18.35 4.62 4.06 3791.25
2% FFDRF 18.84 4.88 4.37 4218.00
5000 5000 (
y=2279.1x-5505 .4
L 4500 F 2
4500 $=395.72x-3359.7 A R'=0.852
*; 4000 [ R=0.9594 = 4000
= &0
- 3500 | . 2 3500 |
< 3
% 3000 z 3000
2500 w 2500
i€
f 2000 | 2000 [
1500

1500

12.00 16.00 18.00 20.00 22.00

B EGHEEPn
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1 #XAEEN-RAXER
Fig.1 Relationship between photosynthetic rate and yield
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Fig.2 Relationship between water use efficiency and yield
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b R 2 AR 7 SUAH X R bR AR B AR X B R
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