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Effects of planting density and variety on growth and RUE of
spring maize in Weibei highland

ZHOU Ting-ting, LI Jun.SI Zheng-bang

(College of Agronomy , Northwest A&F University ,Yangling ,Shaanxi 712100, China)

Abstract: [Objective] The effects of planting density and spring maize variety on growth,yield and ra-
diation use efficiency in Weibei highland were studied. [Method]) Field experiments were conducted using
three spring maize cultivars Yuyu 22 (plat leaf type),Zhengdan 958 (compact leaf type),and Xianyu 335
(high planting density type),as well as four planting population densities of 52 500,67 500,82 500 and
97 500 plants/hm?®. [Result)] Increasing plant density improved the radiation use efficiency (RUE), water
use efficiency (WUE) and yield and income by increasing leaf area index (LAI) and dry matter quantity.
The highest average yield was 8. 97 t/hm” when the density was 82 500 plants/hm® and the RUE was 1. 50.
The density-tolerance was in a decreasing order of Xianyu 335>Zhengdan 958>Yuyu 22. [Conclusion] In-
creasing plant density and selecting compact leaf and high planting density spring maize types was sugges-
ted in Weibei highland. In this experiment, Xianyu 335 at 82 500 plants/hm” had the highest yield and in-

come,so it is in the best combination in Weibei highland.
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Hh ) KR A R AL 2 47 HBE S R oK
TN T AGRDRHE 9% i RS20 K, b B OR AR AR
HEORRE SR . e VG T G R X M Ak 4 R R
0, S HOK = S A A B KRR e I Aok
TR bR R SR B K IE TR i AR S84 /N FE Rl IX
Ti] K AR DX AR L 2 R T G SR IR A e B i
M FRE B AR, A B R AT K & 0 R
3 A — 0 Y BN T K B b R % S B A G
(R b oA 285 1 0o v ) S B R OR P R AR L R R OK
[ 7 20 S B Ol R R R S R K
PR sk T 3% B A 10,9 J7 Bk /hm? L i [ E K
R E s AR KB EEALN 7.0 J7 Bk /hm® ™ 5 36 [ 5
Y EORFPAE % B Ry 8. 55~10. 95 J5 #k/hm” , v {4
g 5.25~6.0 JIBE/hm® , [K b 5 F it 28 76t o 42
o P 2 R P R S B R OK R SR G B
1Rl EMREEIA R, i E oK 15 t/hm’ B B R R
IR 114 B 3 Fh AL 25 R 7. 15~ 14. 45 7 #k/hm?,
MR KIS AE AN AR %t R OR A K R B R
T AR HL A F B R O [ A 2 X R
RIMMHEZEZEREE HEXTFHEILERESEE
KRR 5 A B R RN A B D . B AL
B EOK MM % E — ALK 3. 75 ~ 4. 50
Ji#k/hm® , KB 5. 25~6. 0 t/hm? , T fH %
[ Nl O T 1 VI WO i [ A=/ 5 SRR L
TR L AL 2 B AR AT B 7 KPR 1 A K A 7
FEAENY 2 (0] J, A BIF 90 38 1 R TR 5 TR R T %%
A3 bk A R OK S Bl A 5RO R FORE 2 R 6T b S
Y 5 Ml AN [ ok TR K it o A A o T AR RS B T
FUER i DG RE R FH AR L 7K 43 R 80 2 5 40
i PR 5 W) o 38 Ao 3 BT 25 A 3L ) 5 ek R 8 U A 25 1 2
S U 6 Hh B R 7 RO R R ORI K
Tl 0 b L %85 R 20 AR IR AR L DU T L R XS
Hb R OR AR A L E S AR S A R S

L M5k

L1 s

B FERFEHBO LK T 2013 — 2014 4FFEBR VY
A B EH I PG AR AR B FAE RO i 5 v
PEAT o ZA SRk 7 T E AL SRR B T B il A o
18 5 B AR X T4k 850 my AR H BT % 2 528. 3 h
e AR IR E Oy 10,5 °C L AR K AL 550 mm

Kt BFK EZE R T 7~9 H Rl A 7 DL E
gl F . X 5 B 4 RIERIG IR A
SR AL 14. 76 g/kg, MAH 215. 72 mg/kg,
B 6. 08 mg/kg, &8 11. 27 g/kg. &M 0. 39
g/kg, &R 0.93 g/kg. WK 5 T R F T & 7 34
1.38 g/cm?,

1.2 K&t

AR R FH S X B, DAFPAE % B Ry A B,
oK A A I AR B AR S 25 A e B b AR KR i s
AN [F) b FE 5 RE BB ORE Ak B, 3k 5. 25, 6. 75,8, 25 Fl
9.75 Jikk/hm® 4 7K A ROK b Rl 2 5 R
22CFJRAD) B H 958 (KB AL (JE E 335 (M % A1) 3
AR, Hh L E 22 M 958 EE 5. 25,
6.75 F1 8.25 Ji kk/hm® 3 FhAp R % BE, e E 335 X
B 6.75,8.25 1 9. 75 J5#k/hm® 3 Fh A % R, 3
WE 9 M3 RES L it 27 AN AN X
AN 17 m X3 m=51 m?,

TEAR B KRR J5 B 20 B KRS FH 4T 678 1, 43
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1.3.4 k## A% (RUE) . K454 A& (WUE)
Fa 2% % (DRUE=(HXW/Q) X100%,
K. H AL T8 T 9 B iy 7= #40%, FF R
16.3X10% kJ/kg, #&FF K 14. 6 X10* k] /kg; W K ea
A7 Hb T FRAE A T BT B i Q AR I OR B
. MXRRBHERBETAMEAIR)R.

(2)WUE=Y/ET.ET=P+ (We—Wb),
XY i m AR &5 & (kg/hm®) ,ET Rk
HWFE K & (mm), P A VEY) A & WA BB K &
(mm) ,We F1 Wb 43 3| 2 £ i FCE J5 09+ 58 oK

& (mm),

[ 2013

(3 =i A = FFRL™ 1 X T A

gl 25 = 7 I — S
Aorp B AR F AR 25 AT DL SRS F
M BB e R B AL A 5 K T 0 i
b 1.80 gt/kg, RE 2.4 ot/ke, 4% 3.2 ot/kg, A
8 5.2 Jo/ kg ALMAK ASE 1 575 58/hm?,
1.4 BIESH

I HHE | R AL R8Ok Y Excel 2010, G343
BT Fl 22 5 10 25 PEAG 565K A SPSS 19. 0,

2 ZER 55
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1 1 1
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Seedling Jointing Heading Filling

[ EVY)

Yuyu 22

1 1 1
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Seedling Jointing Heading Filling
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Zhengdan 958

1 1 1
HH R MR R
Seedling Jointing Heading Filling
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Xianyu 335
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Fig.1 Changes of leaf area index (LAI) under different planting densities and variety types of spring maize
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EEWNHMN

HH & 2 AT R OK SRR AEAS R Rl 2 T L B
Tl AL 285 B 1 R REAR T B R R 13 i AN Tl . 2013
BB AR R RV PP % B R S BB IR T4 B B A
FAEER 2 R R B FE K (P<C0.05), %
Pk 5.25 J7 kk/hm® << 6. 75 J7 #/hm* << 8. 25

Jitk/hm*<9. 75 Jy#k/hm* . 724 1, AS 6] 2%
TR TY R EE SR A 1 276. 05,1 480. 30,
1 694,301 1 824. 09 kg/hm®,6. 75,8. 25 Fl 9. 75
Tikk/hm® R T W B B AR 5. 25 J7 Bk /hm®
BERER A WA T 16, 01% .32, 78 % F1 42. 95%.,
Bl 5 T K AR R A A 1 A ORI R T 78 T
1 3 B RAS PR [R] X 25 8] R 55 16 36 4 in i B4 T
Py 5T FR B Sk 1 i I 2 R 3 O fR R R Y8 K 335 1)
9.75 Jifk/hm” AbF I 8. 25 J7 Bk /hm® 4b HH AL 43 1]
PR T 3. 1020 M 1.30% . FH AT UL, 3% B A R
THRER T TR R H % B s B B AR T B A R
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Zhengdan 958
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05.25 J3 ¥k/hm’; B6.75 J5 #k/hm*; 18.25 J7 #k/hm*;09.75 Ji #f/hm’

P2 A [ ol A o8 D i S B KRR AA T B R i A2 Ak 3
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Fig. 2 Changes of dry matter accumulation under different planting densities and variety types of spring maize

On the same growth period,different lowercase letters stand for significance at 5% level (P<Z0.05)
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R 2013 EEFMN. B E 22 FEHE6.75 T
PR/ hm® fb R 57 i 3K R R T % R RG] 8. 25
T3 bR/ hm® i 77 R B KB 958 AE 8. 25 J Bk /hm?
TR 5. 25 F1 6. 75  kk/hm?® 4y Bl E T
24. 46 % H1 0. 77% 5 6 E 335 ££ 8. 25 Fi#k/hm* F
P 6. 75 Jikk/hm® HE i T 12.42% ,{HAE 9. 75
Ttk /hm® T =g 8. 25 5 #k/hm® BEAL T 2.65%,
ZRAEE, 2014 N [R B EEALHE R B ROk

5 2013 AFAG AR B B AN TR) 5 R R R K ™ i B 2
BN BE AN TR, E 5. 25~8. 25 J5 #k/hm® , % B
BEOMXT T E 22 BGRB8 KSR 958 1R %
8.25 Jikk/hm® T =4 6. 75 JT#k/hm’ #£5& T
4.45%, 2 5 AN B %, & £ 335 fEH E 8. 25
T kk/hm? i 7= B AR B 6. 75 1Bk /hm® IR TS T
12.21% % 9. 75 Jikk/hm” BHEE T 3.47%.

ZE4y 2013 4EFN 2014 4F 2 AEBCHE KWL 4 24 48
o R 285 R AT B AR R K [R) RS ] R
WO M 2 PR AN AL o dE B335 fE 8. 25
T bR/ hm® % BT 7 e

X1 TEAMHEZTENMRMLBEERAN"EREMNESR

Table 1 Changes of grain yield and its components under different planting densities and variety types of spring maize
ToluAE %5 2/ AR/ THLFT /g 7/ WS 4
N (=} it
i{,ﬁ Vﬁfji (Ji#k » hm™2)  (X10% » hm™?) Cr'f:ﬁifrﬁber 1 000-grain (t+hm™?) Harvest
) anety Density Ear number e weight Grain yield index
o. .0 488.2 a 301.51 a .99 b 0.501 a
5.25 52.59 b 4188. 2 1.51 6.99 t 501
ﬁlil 2222 6.75 62.41 a 433.1b 290.53 b 7.89 a 0.494 a
8.25 63.48 a 428.2 b 289.01 b 7.80 ab 0.460 b
5.25 54.48 ¢ 498.8 a 307. 36 a 7.59 b 0.513 a
¥ [~
2013 thii'z}i@éﬂ 6.75 71.00 b 448.8 b 290.73 b 9.38 a 0.503 b
8.25 72.95 a 441.9 b 285.91 ¢ 9.45 a 0.479 ¢
6.75 70.56 ¢ 432.9 a 286.18 a 8.83 b 0.489 a
" 1~
X?Etf;ugg;S 8.25 81.81 b 418.9 b 284.62 ab 9.92 a 0.479 a
9.75 85.67 a 414.2 b 283.13 b 9.66 ab 0.457 ¢
5.25 56.97 ¢ 440.1 a 317.10 a 7.07 a 0.513 a
ﬁi 2222 6.75 63.60 b 415.6 b 309.28 b 7.72 a 0.481 b
8.25 70.59 a 384.9 ¢ 296.56 ¢ 7.79 a 0.476 b
) 5.25 58.70 ¢ 449. 8 a 304.42 a 7.96 b 0.514 a
2014 Zhﬁi;ﬁfjisg 6.75 68.07 b 423.8 b 300. 40 a 9.31 a 0.481 b
8.25 78.93 a 411.2 ¢ 283.10 b 9.32 a 0.478 b
6.75 67.74 ¢ 417.6 a 296.71 a 8.51 b 0.476 a
He Qo
X?Ziji;s 8.25 78.57 b 395.6 b 282.23 b 9.55a 0.476 a
9.75 82.07 a 392.5 b 279.33 b 9.23 a 0.449 b

T RSB S5 AR /NG G B 2R [R] — i Bl A ) 85 8 4k 310 i) 22 53 @ 2% (P<<0. 05) . T &M,

Note: Different lowercase letters indicate significant difference within the same variety at 5% level(P<C0. 05). The same below.
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R

JEBE A H R 2 o HE W) 38 3 6 A VR BRIk gk
WS G BB e Ak Sl B B A BILT W T B REOR R R AE
HEA) [ 52 K BH AR SR A AR AR . &R
2013 1 2014 455 £ KA F 1K FHEVHR 5 & 2 00 8
2 185.94 f1 2 025.85 MJ/m?, % 2 4550, KA
i Pl A K B % R A R (RUE) Bifi % 13 38 K i 1
K. TE 2013 44 E KA/ W1,5. 25,6. 75,8, 25 I
9.75 Jitk/hm* % T ¥ ¥ RUE 4354 1. 02%,
1.24%,1.35% F11. 50 % , AT UL, . 3% Jin F 4 2% BE A B
T & £ ok RUE; B & Fs 25 2 (19 3% K AR 5
FaEKSEE FHLRAHELZER R EF (P
0.05) 4 6. 75 J5 bk /hm” % B kb BT, #B 1 958

B RUE i E 22 FSEE 335 04w 1 12.89%
M 2.27% T #E 8. 25 J7 #k/hm® % B 4b 3R, A5 5
958 () RUE iR & 22 #2857 15.10%, H %8 & 335
WA T 6.39% . FE 2014 AEEFE E KA E 9. 75
Jikk/hm® % B T % %k RUE %5 5. 25,6. 75 #1 8. 25
Jikk/hm® % R 4y BN T 28.53% . 14. 07 % 1
6. 42%, % JBF # K., RUE 4 iF 4 /N, 76 6. 75
Jitk/hm?® 25 FE AL BN R 958 19 RUE % & 335
PE T 5.21%  Mi7E 8. 25 Ji#k/hm® % AL BE R L 4B
958 i) RUE [L46E 335 Wi T 3.24%., 44 2
SRR LEBON O L FEAS IR R %5 B R R/ B ORCE#k
fEF H % (RUE) R 8L : 5. 25 J7 #k/hm® <{6. 75
T3 #k/hm*<<8. 25 T #k/hm®<<9. 75 J7 kk/hm? , i} B
e e R %8 B AT LA I A K6 't e BT IR B9 AT
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Table 2 Changes of RUE, WUE and income under different planting densities and variety types of spring maize
— N EE K4 F S s Sz
o - LT A S U YV T YV Ty
o i itk » hm2)  FIHE/% o : (GE+hm 2 (T-hm 2 G+ hm 2
Year Variety . Total water mm ) . .
Density RUE . Total cost Yield income Return
consumption WUE
5.25 0.99 ¢ 396. 15 17.66 a 6 636 12 589 5953 a
BE 22 - .
6.75 1.15 b 408. 42 19.32 a 6 756 14 203 7 447 a
Yuyu 22
8.25 1.19 a 409. 95 19.02 a 6 876 14 033 7 157 a
5.25 1.04 ¢ 385.70 19.68 b 6 481 13 664 7183 b
) B 958 - ; noo © ) - .
2013 Zhengdan 958 6.75 1.30 b 388. 50 24.13 a 6 556 16 877 10 321 a
8.25 1.37 a 393. 35 24.02 a 6 632 17 006 10 375 a
6.75 1.27 b 417.59 21.13 b 6 891 15 885 8994 a
JEE 335 -
. . 8.25 1.47 a 414,15 23.96 a 7 041 17 859 10 818 a
Xianyu 335
9.75 1.50 a 423.15 22.83 ab 7191 17 386 10 195 a
5.25 1.17 b 412. 22 18.86 b 6 636 13 998 7 362 a
BT 22 6.75 1.32 a 395. 34 20.99 a 6 756 14 937 8 181 a
Yuyu 22
8.25 1.35 a 423. 85 19.92 ab 6 876 15 196 8 320 a
5.25 1.26 ¢ 410. 57 20. 60 a 6 481 15 223 8743 b
H B 958 ,
2014 . 6.75 1.43 b 423.09 21.30 a 6 556 16 219 9663 a
Zhengdan 958
8.25 1.50 a 434. 56 21.66 a 6 632 16 942 10 310 a
6.75 1.36 b 409. 80 20.78 b 6 891 15 327 8436 b
SEE 335 -
. 8.25 1.55 a 415. 83 22.98 a 7 041 17 198 10 157 a
Xianyu 335
9.75 1.56 a 432. 87 21.33 b 7 191 16 622 9 431 a
2.5 MEZTEMEMEBNEERBEEKSFH WUE # 5. 25 J7 #/hm® % & F 4% 9 8 Jn 7

HEM R

2013 4E A1 2014 4F 4 EOK A& WK 2 50 3R
360.6 A1 494. 7 mm, 3 2 o] LLFH .7 2013 4F
HEXRAEFBIME, 6.75.8.25 F 9. 75 Ff #k/hm’®
FoK S By R K B 5. 25 T3 Bk/hm® 3 ) T
3.56%,3. 81 %1 8. 24% , 22 % N % ;5. 25,6. 75,
8.25 M1 9. 75 Ji#k/hm” % T ¥ WUE 43 54
18. 67, 21. 53, 22. 33 1 22. 83 kg/(hm® + mm),
6.75,8.25 F1 9. 75 Jy ¥k/hm® % BT F £ K P
WUE # 5. 25 73 #k/hm® % B T 45 5 3% 1
15.32%.19.62% Fl 22. 27% , Wl 2 Fh At %5 BF 1) 3
K FE 3 8 5% B R R [R) b K 4 ) 88036 25 S W 3
(P<C0.05), Q¥ 6. 75 Ji#k/hm® %5 FE AL B R, A5 5
958 FI4c £ 335 19 WUE i £ 22 4%l m T
24.92% M 9.39% . FF 2014 4EFF EORAEFHIE, H
TRETR BG4 T FoboRE 85 BT A OF 1 RE K R A
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