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Effect of delayed harvesting on yield and grain quality of spring
maize under different film mulching patterns
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Abstract: The study aims to investigate the effect of delayed harvesting on spring maize yield, 1000-grain weight,
grain protein content, fat content, and starch content with five mulching treatments and seven treatments of harvesting
time. The results showed that optimal harvest time significantly increased yield and grain quality of maize. With the delay
of harvest time by 15 days, yield was increased by 10.19% ~ 15.62% , 1000-grain weight by 10.19% ~ 15.62%,
grain protein content by 0.26% ~ 1.29% , and protein yield by 117 ~ 230 kg*hm~?, and fat content by 0.05% ~
0.40% . Although starch content was reduced by 0.5% ~4.9%, its yield was increased by 340 ~ 773 kg*hm~2. Ex-
tending harvest time to 15 days showed a significant increase in yield and grain quality of spring maize in Loess Plateau,
but its effect varied with mulching patterns.

Keywords: spring maize; delayed harvesting; cultivation and mulching measures; yield; grain quality
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TN 5 d BTG 450 ke DL I g A 22 160 %
JUAS A A gE A 7 100 S S 9 455 SR A, 3 W B S T A
PRI NE T &R D 4.62% , AT 3R EkF R RS
i MTFPRLTE R & PR, A S iR 2 5
FE (i R FIAR S it % 7 22 R BT R IR, T R
R A VE AR S 1 it B R SR i i s 80 . H AT,
GBS R T o TN ) A DA (R
PR AR SO e I S AS TR 1 A R A e T HE o
FE i BORPRL TR T A A, R T X R R R AR
AR IA], A i FK w7 S0 B B
IR ik

1.1 RIS XER &R et

TRIRTE H R B sl A A e sl R 1 T
X AE YRR T B 578.5 mm, SEHIR 9. 1°C, 14k
1200 m, > 10°CFHIE 3 029°C, LRI 171 d, )& BE iR
AR Bt 2 RV S BRI R R SR AR X, R
TEPILL—4E—BNEE  ER . FoRAEHIREW
0 484 mm,

RIS WAL GERHEAE 5 (CT) LG HHE + F
FFAEZE(CS) MG HE + MU 25 (CP), S Bk + 5
FFEE 35 (NTS) , S #F + MBS 55 (NTP) 5 R [R#F1E
s, DL IR 0 CRPA B2 Ik ) L5110,
15.20.25.30 d 7 DRI, BAERY 4 H T AT 4K
9 H b ARG OR (CPONTP W3R 9 A 11
H,CT.CS.NTS 9 H 21 H), /MXIEHHN T mx5
m=35 n?, FHES 3 IE L, S B TR, 5617 60
em, 7547 30 em, I O 42 FE 6850, 15 Tl % B2 R
45 720 £ - hm =2, % —jiti4E N 150 kg*hm~2,P,05 90 kg
shm %, FHEFIRE, & A 46% , B NE G B R 45,

& Py05 16% , TAEYHEFh it A 1458
1.2 MEMBRITERE

2010 41 2011 475 7 AR FEA 700 7 , Ff:
RARAER —EUW K 3Bk, R EATRL 200 i, A
Tlafr T8, i TR E, 2011 AFELEYL 0 d
15 d BFECFPRLHEA T 2R 15T IR D FRDE K 1 12 B9 e o
TR AR o L AR, g DR R IR
R AE , M SR FH FH AU B ok A et
S W e S N ST Y S v S A
1.3 HELE

FH Excel 2003 i1 SAS 8.0 B AF %t Bdis k47 40 38
MG

2 AR5

2.1 MEXRFEMIG

Wi 5 WSO T[] 7 S <, AN [ R AR 7 26 1 T
FrEEERK A (E D), SO KIEE RS
12, 1E W 15 d B B AR I K 100 19% ~
15.62% , 22 Je K e T A1, ELAE Wi 15 d A
FACH R S AU 15 d RIE I BE 25, k]
FRAEIRYER 15 d 3G P=OR 4o 3HK 0R PR AS T
BHE R 367 e — 2 5%, BRIUNWEEHHER
BRI T IR IR R K 15.62% , F5 A1 3 2
R, MR 5 e AU T e e bk 2 0 T RS AT 25 1Y)
KR IR A B 13, 18% , IR 55 1 kR = i
BEMEAUR 10.19% o FEFFE 36 5504 F , Sk i kb
PREREEIH I 71.7 kg, B GEAMERFRL F- X H 1
71.6 kg; Hb A 5 454 T, S Bk kPR -3 H
1 62.5 ke, R GHHERIFFRL = 21 H 3% 63.0 ke,
REHHE S Rt T AR,

xR 1 AREMHEBSFME TEYX ERZEHFM

Table 1  Effect of delayed harvesting on yield of maize under different tillage and mulching measures/( kg*hm~?2)
JEWSCIRA] /d ERBHMEAEEE  RRBHME + R ROPHE + ROFTREE Sl + RS bt + RiFT B e
Extending harvest time CT Ccp CS NTP NTS
0 7644dC 9059dB 7934eD 9207bB 8154dD
5 7965¢C 9339¢cB 8209dC 9558¢B 8479¢C
10 8380bB 9695bA 8647¢B 9946aA 8837bB
15 8838aA 10004aA 9008bA 10145aA 9229aA
20 8903aA 10029aA 9093abA 10161aA 9271aA
25 8903aA 10033aA 9113abA 10169aA 9296aA
30 8903aA 10013aA 9127aA 10168aA 9317aA

T (1) FSIBUEGE AR/NG FRFORZE 555 5% B35 KF, FISVBALG A FRE FHROR 22 508 1% B8k (2) B %k 2010,

2011 W43, R,

Note: (1) Values followed by different lowercase letters in the same column are significant at 5% level, values followed by different uppercase letters in the

same column are significant at 1% level. (2) Data, average of 2010 and 2011. The same as below.
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2.2 MERFHRERZIT

AR EB S N TR E AR 22 57 (3R
2) o bR 5 A P ) TR R v TR AT 5 A )
TR T AL B TR = TR G E . TEARE
FEVEE 56 25 1 T S e AT, Tk 2 40 Yk 3% R o 1
T, 7E R YR 15 d I 14 R RO 1358, 4k 4k it
RIS IERCORA B2 ERKOGR 15 d, (5 HHE
AT TR E M 261.95 g 1 & 315.35 g, 4
&N 20.39% , TRLH -2 H 3 3.56 o, 8RR Z , U

WL E A T I AT oY o (B GEHHE K
BEACOETT RS AR 25 0 TR0 3 0 2 3R 17.57%
F17 .17 % , Mo 5 55 TR0 T G 1% 4371 14 81% F1
14.70% , BIFPHEAESE it 0, 35 AR FF 78 35 00 kA 1
FROR B FEFF 3 o5 SO o5 41 N, e bk
TR EFH H 8505 3.24 ¢ F13.07 o, (LG HHE
TR X H 3820518 3.21 ¢ F1 3,04 g, Gkt
P TR G

F2 AEHHEBSREHE T B ERTFHRERN M
Table 1  Effect of delayed harvesting on 1000-grain weight of maize under different tillage and mulching measures/g

AT /d PO RBIN (Sl + JOBERING (50T + REFFALMG B+ OBERINE Sk + REFFRLN
Extending harvest time CcT CpP CS NTP NTS
0 261.95dC 308.15¢C 274.00cB 313.25¢B 283.30cC
5 289.12¢B 326.69bBC 298.59bAB 337.85bAB 308.90bB
10 301.65bcAB 341.40abAB 311.75abA 350.15abA 322.30abAB
15 315.35abA 353.80aA 322.15aA 359.30aA 331.93aA
20 319.41aA 357.49aA 325.85aA 363.33aA 335.98aA
25 318.97aA 356.29aA 326.9aA 363.35aA 334.81aA
30 321.51aA 356.86aA 326.46aA 361.96aA 336.02aA

2.3 FERFFA RSN
23.1 HERFEEARESZTOH R JBUIK
BF ARG EE 25 A0 B KPR R A L & i s T
RGHEABT G T AL SR + HRAT o R
TR 8.36% ; T b A nE AL AR 1 T IR
FALGHHE AN E A, Pk + MR I < e
BE+ FEFFELEE (B 1) 1B 15 d, A SE#HE AR B 55
AT G ERIL T PR, 35 9.37% , bk + H
FEEE 35 LR, bl + R S

WORBFRIRE J5 15 d, 25 Bk Ab B 8] 6K AT R 2
FB & A T T B R 3.28% ~ 15.97% , A
ARV E e L B N AN A . ARG HHEAE 3 oK
FRRLEE S IR i 2 1.29% , o Bf + F5#F
M i/ UH 0.26% o

951

HA S =%

Protein conten
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0d B15d

B 1 ERMERFHESRSERNZIT
Fig.1 Effect of delayed harvesting on protein content of maize
2.3.2 N ERMFEMREESENY A BRI
FAL PN & B S S I 15 d AR

H(E 2). AWBGRET, 555 50 PEAH L, B S8
VEAE G RR N & it die i, 4.27 % ; 3B 15 d, (558
PHEAE IR & e B e A PR, 184 .32% .
TR GERHE + MR o RO e F + OIS o5 & B 25 e A
K, bt + FEFHE 55 3 ik,

FEWC 15 d 25 BEAE AL 33 ] 5 K AT L B i 1 3
SR S NN 0.05% ~0.4%, F
FRR AT SR AL B i i 2, MRS SR A IR 1B
BHHEAE 2 /D, RWIRE A3 55 04 B T £OK A
R lg T B

5+

w2 -~
T T

%

JIg W5 55 1/ %
Fat content

/
.
é
%

CT CP CS NTP NTS
b Ff Treatment
0d B15d

— 8]
T T

f=}

B2 FEHR ERIFHAS R & BRI

Fig.2 Effect of delayed harvesting on fat content of maize

2.3.3 MNERFEEDESZTO A JBNGEN,
RGHHE + b BB 25 V€ B & it o =36 70. 7% (&
3) MEEIHEAE 3 5 HE T AU S, IOt +
A o R AR SR A B i el B0 15 d, b
FACPVER & B m TR GAMER AL, bl + b
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JIEE 55 RN S b + RS T2 S B AR AL S + FEFT
B A HVER S BN T 4.4%F13.7%

ANTRIRRVE A BR8] Kk FRL T # B i Bl WSOIR fe
FE SIS R R B, 5 8 BORN E AR A
M o FALGHHEAL BRVER & & F FEIE R, N
4.10% ~7.06% , £ S F 7 26 Ab PR BRI B3N, R
0.72% ~1.28%

(=) (=) (=)
&~ [=} oo
T T
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Fig.3  Effect delayed harvesting on starch content of maize

2.4 BUEREERIFHNEEEFROSNTHE

BT FR T R T 5T S A BSCE J2 B LER
PAFRL BT S R (3R 3) o BB SRFEAR T
FRFFRLTE A 1 2, (H i A = KO W
PRI T HL By T R B IR L R T IR
7t e 1 o, G B B S R O 15.17%
~34.99% , B Wiy FE 3 iR R 13.49% ~ 27.88%,
FER T R RN 5.89% ~ 13.26% ., BARTEN
HH 3 K, R 3 R R AN T8 s R T
[ o ALGHHEATE S5 A0 B AU B 1 B R K
2, ok + AT 7 5 A0 T SE 0T T U R0 S 7 1
IR R T HE S,

SISO, i RS 2 A AL B R 1 RR IS A
TER T R T e AR B 15 d, ek + b
TS AR T R RN VE A 0 o e, AR G
Vi + M RERE 35 VR 2, DR e 8 2 %o T4 v 2
NR WG JE R 7= Ve B B

R3 ERFHAEEERBSTHE
Table 3 Yield of main maize grain nutrients/ ( kg hm=2)

fEGHHEA B RGBT + MR 25

WK cr P

TEEBIE + FEFT B

bl + MR YR + AT
s NTP NTS

fems o mE MW WK EAR IS vk

Protein Fat Starch ~ Protein Fat Starch ~ Protein

HEEF RN A

EE RN EA EAR B ek

Fat Starch ~ Protein Fat Starch  Protein Fat Starch

0d 657 347 5727 773 365 6539 649
15d 387 409 6316 891 415 6924 795
ik
HR 230 62 589 117 49 385 146
D-value

300 5562 743 369 6604 673 281 5828
370 5902 925 423 7195 793 359 6601

70 340 182 54 591 120 78 773

3 PhieSghe

T S RE AL R ) RO R I R R R
— o BRBIP A0 3 TR PEAT IS I IR B, K
HERULER 10 d J5, FE 3 109 DA L, g 2R 211
WFFERW] AR B RE K Rt R e, Wk
PR RO R ORI IR 1 d, i
174.71 ~ 232.33 kg hm™%, AMF545 R L, HE L
15d, =810 10.19% ~ 15.62% . 1L 58 HFEE =
RORARUF, PPN 1194 kg hm ™2, RS AP S5 4 7
1 074 ~ 1 075 kg-hm ™, Hb i 75 35 384 7 938 ~ 945 kg-
hm ™2, fEGEHHETRIE T2 H 3% 3.56 o, FE AP 55
SEXHHE 3.21 ~3.24 o, MR 25X H 3% 3.04 ~
3.07 go

AW 5T B, A (Rl A o b PR A FOK A
W, AT R T i 5 7% e AT PR MACER Bsf [] S K T 34
Ko, BRI 1.29% F1 1.40% , T FFH0 TE o & 40

MR T 0.5% ~4.9% , 518 /2 22 BF 5 45 - — 5%
Iy g O B BT th 2 W B 2 O P HE R B
A LI 0.93% ~1.7%  Frhi M EH S Rh T
DA NI 7o = R AVATET A e o/ VA 2
BIE A 0 R T  E A E SR SR
J5 T, PRHCAR T Al 8 57 o 5 i, BB T 780
AT FPRL A LS o WS SR BRI T F K RE
VERY I (H R TR KOT B B e R R
PR b EZE SR B 5 IR DR Y
B, b ek th I 2, BRI b
TR GEREAS T 5 A B AE U 25 1A 5 ™ Y g i &2
k230 kg hm ™2, G + AT o6 A0 B LE OIS AR D
TER P Y IR 22 0 R 78 kg hm 2l 773 kg-
hm~=2, PG, Az 7= S B, B 4 B X R KT E
WA L B T BOSGRAEIR 15 d 247 .

(T#% 148 W)
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FORANE AT HIAE 4 m (8] 347H1 6 m 0] 4 1711
B TIMRE  i  m , (m SR AEAS [A) A K 0 22 S A
XN AERE K AT 38 2254 ; FOK AN 3R T AR
FOHITE ZY4 R ZG8 Y AR [ /B 2R - 1
15, AT A i 7 AT I B ) o At 5 AN [) ) AR ) A
B R ESORIARL 52 2% B 52 45K, AN [l A8 X ) 7
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