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B E ANV TR TERETOMEE R 7R s X @M A XS AFAEE L, 2R A505.5.5% .
6.0 77 6.5 77 A2 7.0 77 #h/hm® VA B S AN K4 4L 32, PR CK (A A F #0238 K 45 TF IR 42 4) /8 & 18] K F89 75%+5%) . T1
(KR40, b B8, £ 3R K T 38 b 22 0 ] H R 09 50%+5%) T2CR T8, T A Md , 38R FRizhlAm
18] F K 69 40%+5%) T3 CE KA, 7 B3, 2 5K 4 TF IR 3% %) 42 8 18] 3 K 589 50%+5%) T4 CGE XA, &
18, £ KT RS H) AL B ] K 69 40%25%) TR T RB T FAZEM AR E L ERERKT A S 2N
R AERYIP EAE AT RN ERGERK TS SHA Y0, KT P ARG 2RGHEEFHR
REHRRK, 3 2 fert @R RA — R R BRI T B AT AR st 2 RQGHEHBIRATHRRER
HHLFH 0. THETFERG SR K, B CKR KB 30.87%. K4 EFH RV EAKSMEI FHE K
6.5 7 A/ 69 &L HE R &, E R K WA AL 9 6.0 AR /hm B R & (e ] R R AL E B
FARIAKDTHHEFHAETE., Bk, RN T FOE  ENERMHEE EH 6.07 #/hm’, £ 5 S 2R
AHE R, TR FERK.
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T oK AR T KK [ B K 23 e P A U A E Y« 35 ORISR B W FE /K B R 2 550~6 000
m/hm™Y, FEHHTRORAETRX ERAEF M EE R R R —. TR0 EREER T, FEEK
AR R EEE PR, S E T REN, AT 20%~40%", ARG AL R AL 4 R oK, IR E
(T KRR . B RS TR] X B W = 22 R B R, R ) 7 R 3 . S A X AR R B I = 2 R ROR, H
rh, B R R A b I T AR TE AR IX , SRR BN 300~500 mm. HREVH R RE KEEWSHTFETL
(BN A O 5 MR P X KA 72 RO A 7= 1) 60% , T K% Ah 25 T3 AR KR B v R K
BT B R A A ZR 3 51 R 60%~96%  20% ~40% A1 30% ~ 52% , AR A I KA, 5 ERE M A KK
B AL B AR, BRAS T ARG PE A X oK e B R .
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1 MR575E

1.1 AR

RIGT 2014 4 5—10 A 7EH A R F Bk pg ikt 35T o Z X I AE- P35 BRI &8 430 mm, 55 Y BE
MR A, & TR HX . =10 Cra RFURFIITE2 900 °C 7247, A45-F35 H GRS [ 24 3 005 h, &
FEHA140 d 245 o FOKRFEFIHT 0~20 om + 2 Al pHAE N 7.93, A HLTUR 70 20N 10.4 g/kg , K AEVER A 3K
Tk RS RICE R #0000 1N 62.76.56.76 1161 mg/kg .

1.2 &I

IS K S PO AR 958, 1lEe 18 5 AN FE # FE, 73518 5.0.5.516.0.6.5 11 7.0 Ji#k/hm’. 2 R AR R 4E
(17K 43 REFEN, 5 AN 7K 43 RE 4350 CK (428 1 E 8K 4 1 BR 4% il 76 HH [R) 35 7K 3R 1) 75%+5%) < T1(H T
W, o BT aa , - S3E K PR A AE DAL K R 1 50%+5%) T2 G T, B RE v ad , 338 E /K R PR %41 76 |
)R 7K 21K 40%+5%) T3 GEESZ A, v B2 it , 358388 /K T BIR 42 ) 7 FH 8] Fp 7K R 11 50%+5%) T4 GEES I, &
JEE s, -39 HE K R PR 2 6 £E H TR) 4 K R 1) 40%25%) , I R R BENL X A58 i1, 3625 b FE , S b
3REH . PMXK-8m, 5E3.6 me TEA/NXKAHZERE T, 2B 0.6 m, 38k 2 il Bk PR THFPRE 25 FERE S .
B ALFRINT, I W BB R AN RS B AR BEK , SR ESEI T SEANK S J7 AT N TRERE, AR R A A E
I HBIEAT IE 5 K BRE R IER AR EE « BIREEKETL W=r-H-A-(W,-W)iH 5, b r A TR AR R &
(g/em?®) s H N L JZIREE, 22820 cms A A/NX A (m®) s W o9 TE 38 5 K (%) 5 W o E AT Sl = 385 K
F (%) o HEKERH KRS,

1.3 MEmMBS5%it754%

Iy AEIR T (2014 726 H 15 EDAFER (2014 528 H 5 HD 4T T R Wria A0 51, KF 2L 10 d J5 #RFR
TS [ i 0 5 A5 AR B A e CELRCIN D L Z20 R B8 R 5 e Ak 2 A5 Ta] i ) Ak ) | J R I
F KRN S8 S T AR AR A T CBURE AR | 3800 3 {5 3R, 78105 'C 2644 F A4# 30 min, 28
JETE 80 CE&AF FHT R EF &) , A EL/N XM E 51k, Z S EALK . TERREIH , B A B BEHLE 10 B
BT R

R T T RS B , B Excel 2007 A1 SPSS18.0 B A #E4T 88t 70 Hr
2 ER5SHh

2.1 FEMNAEMIEZE R RFESIERNSR

RUAT R N ARG E RIS B3R 1A, A [F) b FE K R Pk = 28 B8 5 b i 2 R 1 3
TN ESRTIA, B CKOMOE % BN 6.5 73 BR/hm? R 7.0 T3 #k/hm? A B bk i 22 7 AN B 341, CKLT1. T2
AL HRIRIAS [R5 B 2 e Ak v 22 5 4 3% (P<<0.05) o X bl ] — %5 BEAN [R] K 3 Ab R TB] ROk 50, T1 AbEE 5 CK %%
Z I Z AR T T2 A 5 CKL T2 Ab 3 5 T1 AL %% 2 0] 22 5 235 (P<<0.05) . ERIAT L2 [F—%
FEANFI K 53 AL BR8], 70 2 [R]— 7K 73 AN [R5 B b B B pk =y 386 2.3 22 57 (P<<0.05) .

k1 RRAMIEE E B MG cm
. . AT HEH I
PR /7 - ™) CK T1 T2 CK T3 T4
5.0 128.5d(a) 127.6¢(a) 121.7¢(b) 265.8¢(a) 260.8¢(b) 251.8¢(c)
5.5 131.1¢c(a) 130.1d(a) 124.2d(b) 272.5d(a) 269.7d(b) 259.3d(c)
6.0 133.1b(a) 132.4¢(a) 128.0c(b) 282.5¢(a) 275.8¢(b) 265.8¢(c)
6.5 137.2a(a) 137.5b(a) 133.2b(b) 288.4b(a) 281.8b(b) 276.5b(c)
7.0 138.4a(a) 139.4a(a) 135.8a(b) 306.4a(a) 295.0a(b) 289.8a(c)

W IR S AN E NG REROR R AR 5%KF R 2 5 3 355 LI A [F) 2 BF 3OR AT B 5%/KF R 257 53 T .

F2ONT R FEEAE N A E AR 38 oK 250 . R 2 0T DU HY , 4049 SU1RE S 101 1) T K 25 A 25 B
PR 2 FE 3B 0T o BT [ Ko 25T, CK 2Rl 25 B[R] 2541 22 57 2 35 (P<<0.05), T1 b
FhAE S5 2 5.0 FFMk/hm® 5 5.5 Fifk/hm® 2 18] . 6.5 JiFk/hm* 5 7.0 5 ¥k/hm? 2 8] 25 Fe AR B 3, H A Pl 25 i [R) 22
iR 3 (P<0.05) . T2 AbHE ARG % & 5.5.6.0. 6.5 J bi/hm® 2 [A] 22 5 AN e 3, L obibi 86 i ) 22 e B 3
(P<<0.05). [Fl—Fffti % BE 264 , B 26 FE N 6.5 Jifk/hm? i, T1 45 T2 AbBR 2 [) 25 S R R 3%, AR P 2
A3 2 )38 72 5 B 2 (P<0.05) o EIRIA, Joil 2 Rl — FiE 2 5 AN [ 7K oAb B T 38 2 [F] — 7K 43 A [l Fl ke
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2% R A H ] ) 2R 2 22 S i 3 (P<<0.05) .

A2 TRIAHEEEAEM mm
e KA W]
Fhla % EE/ Bk - hm™) oK - - oK = -
5.0 27.06a(a) 22.10a(b) 20.56a(c) 25.45a(a) 23.35a(b) 22.71a(c)
55 25.43b(a) 21.46a(b) 19.45b(c) 24.20b(a) 22.63b(b) 21.89b(c)
6.0 24.34¢(a) 19.60b(b) 18.62bc(c) 23.74¢(a) 21.79¢(b) 20.77¢(c)
6.5 23.42d(a) 18.64¢(b) 17.94¢(b) 22.73d(a) 20.71d(b) 19.66d(c)
7.0 22.28¢(a) 17.82¢(b) 16.58 d(c) 21.68¢(a) 20.25¢(b) 18.84¢(c)

T3 NT R AT EAT T A FMOAE % B ORI AR R 2. IR 3 AT LA Y, i TR AR 48 £l & P oA o
FOIGINTIG In o 451, [J)— 7K 73 56 AR, T1 AL B %5 52 5.0 J3#Kk/hm® A1 5.5 5 PR/hm? 22 [A] W TR R 4022
TN AR R IK ) b B () A (R PRt 85 55 2 TR] TR AR AR B8 22 e W35 (P<<0.05) . [F]—MAE S FE 61 T,
T2 Wb FEM T ARAEE S CK )22 57 .35 (P<<0.05) . #ESR I, Tl /2 [F)— Fiii 25 FE AN [R] 7K 73 Ab B[], 38 A2 [A] —
K3 AN [R5 52 b PR R (1 i T AR PR B A B3 2 5

3 ARRIAPHLE K E KT @ ARG

. ) AT HES
FHE 25/ TRk -hm®) o - - oK - -
5.0 1.72¢(a) 1.68d(a) 1.17¢(c) 3.90¢(a) 3.65¢(b) 3.21e(c)
55 1.85d(a) 1.75d(b) 1.37d(c) 4.74d(a) 4.36d(b) 3.86d(c)
6.0 1.96¢(a) 1.88¢(b) T2 5.08c(a) 4.62¢(b) 4.10¢(c)
6.5 2.29b(a) 2.06b(b) 1.73b(c) 5.41b(a) 4.90b(b) 4.52b(c)
7.0 2.63a(a) 2.47a(a) 1.86a(b) 5.85a(a) 5.45a(b) 5.04a(c)

KANTELIFZAM T AFMEEE RO TR RE. HRAT AL, W — K%, %
Sab B 1) 78 A 3 e AR — B, R I N B A R 2 R () 38 0 SRR T R SR D, ELAS (R R 2 R TR 2
BE(P<0.05). [Al—FAE % 44T, T2 A H 5 CK. T2 4bF 5 T1 40 ¥ % 7 B 2 (P<<0.05), 1 T1 AL FE 5
CK 2 [ B A 2 B 6.5 Jitk/hm? Ak, R 22 BN B2 ERIA, R — K44 F, TRk T9 5 2 5
AL 25 55 T 4 i AR, ELAS ()P 25 B 2 [R) 22 57 W0 3 (P<<0.05) o [A] — Pl AR %5 B 26/, CK T3 T4 Ab B =
& A [ AR T T R A 22 e R 3 (P<<0.05)

k4 TRAMEEREERATHRARES g/t
i . PR TEH
FitE % 5/ T bk - hm™) oK - - oK = T4
5.0 38.60 a(a) 36.87 a(a) 33.66a(b) 369.9a(a) 307.9a(b) 275 2a(c)
5.5 33.86b(a) 32.19 b(a) 29.29 b(b) 332.1b(a) 280.8b(b) 236.5b(c)
6.0 30.16 c(a) 29.25c(a) 25.90¢(b) 310.2¢(a) 237.6¢(b) 215.8¢(c)
6.5 27.97d(a) 26.53d(b) 23.58d(c) 297.3c(a) 221.5d(b) 200.9¢(c)
7.0 24.16¢(a) 23 .47¢(a) 21.35¢(b) 271.0d(a) 209.6¢(b) 182.7d(c)

2.2 FENAFEMHEEEEK~=ERIFM

R5SAT RACBRGFAT T A F RS TR 5. RS TG R — /K BT, S
ol s BE (R i IS T i A FRAR A 3 . CRORT AR 27K 73 Dl AR B (T T3) AR 2 5 6.5 3 FR/hm? I
7 E R e 1T LR K O3 B AR BE (T2 T4) WIAE R 5 29 6.0 /3 FR/h® IS 7 B fie i /) — MR FE 26T
BRFACTT IR R 5 5 5.0 AR/ A1 6.0 3 MR/ 7 B AR A R AN W] G A, LR 2% AR B (1) 7 8 B o A R 5
WIE AT FEAR . R BET 5 (T T3) AR B TR B k™ /N T T3 (T2 T AL 353 57 30K
BRI AN TSR YT R HE SR EL R T AR T K R 2 B CK R ORI 15 £ 30.87%

%5 TRAMEEREERTE kg/hm?
Fh %/ Bk - hm™) CK Tl T2 T3 T4
5.0 10 235.54d 9732.24d 10 063.66d 9 424.49d 8 848.54d
5.5 11 455.58¢ 10 924.16¢ 10 699.42¢ 10 169.95¢ 9 640.09¢
6.0 12 823.22b 11 861.00b 12 118.53a 11 567.85b 11 188.13a
6.5 13 772.91ab 12 928.07a 11 433.42b 12 307.12ab 10 551.51b
7.0 13 243.47a 12 277.59b 11 296.70c 11 824.52a 9154.89d

23 FEMMEZEXEMERMNEREKLBER~EFMN
T F AR D B S EAE AN TR AR S BRI S5 R (R 6) R, 78 FORIRTT AR
S0, 5 RVRAE 5 PR R R R AR b AN P B R ) TR AR 2 K1 (P<<0.01) , (H 35 A2 LA HIAE TR AN A AR
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BN RIS o 355 A i A T AR i A ) R Mk A 2 22 KT (P<<0.0 1), o ZEAH AN -4 o B S i 2
AN 3 5 HE SR SYIR R i R 2SR R R 22 S I AR R 2 /KT (P<<0.0 1), 6o T T AR 0N i 22 1 2 1 22 e A
2 X T AR B, T 5 A RR A AL LA A 2 7 R A R 2 R

k6 TFAAMERR AN EALRLH A= BH W0

e ‘ P ‘ . S ‘
Pk Bl - A 1 5 TR R i Eiil MERRTEE TR R
A kK kK sk sk k% k% k% k3 sk k%
B ok ok w3k w3k k3% k3 sk sk ok k%
AxB kk ns ok ns k% sk sk ns ns sk

I ARRAK W, BRI R RN TR RO R s RO E R AR .
3 Wit

K Bl B TR AR A R B 3 AR 8 R S (B AN — R 3 BRI, HL R R TR A B A=
KRB FEARARSL T, 24 TR L 308 2 1K 70 Bl FE 42 R AR K I [RT  AT e AR R AR KOK
H IR JZE 3K R A ZEFFAE R A, 3 8 K A BRI B Sk R 2 AT 3 5 rh S
W PURRE A7, XA AT LK 70 N7 & () SGBEAE T8 B K B B FE AR B E . A W TR W
FOR=HT R )5, AT O BAER 1713 d, AR /N (2R KRR A AR BB L T H R 2
BERARY. BF NN, ST K a0 R 5 T AR R A K, b 2R AR
B — 5 R 5 T VRE SR 300 o JBE R B 58 0 7K 73 3B 5 FOK TR S48 08 S T VIR AR R A BF o, X — 45 R
55 EFT AT TS A AL, Ul AR SRR TR S & 2 KK 23 A 0 T R AR AR B AR RS IR AN K, ER ST 7K 2
RE X TR KT AR B BOR I (WA RN, TR ME S8 IR KRR 7 R M R
RIS DR Pl 3 B 3 Pl JEL R JBE R R 82 IS TRV T AN [ s 1 1] P <5 IR TR T, 41T 391K 20 Bl 8 5 BUREL R R AL B
A7 ey AR 5 T S 7 527 e, Y i A M e 22 9 S U E AN I8, BEORE B P52 1 B, AT ™ B 52 oK
(7, X S AW FAFAEZE 5 o

ol s JRE T A5 25 R ) OK A 2R B IR AR 2 A B R 7 e A e R A DU SR AR H &
B R T ROR AR S A W AR L A2 BT AR AR B P B AT SRR B, R R R A
FERRAG AL ORI 5 1 S B o AR S I TR WY, PR P2 T, AL i K TR SR L i K
R AR I AR 2 A, R TR PR B T B, BT R T AR 7E 6.0 77 ~8.25 Jikk/hm?’
ol 5 PR L PN B R 3 o K 7 R S 2 (L 2 Pk B IA B — B R i, 7 B A o T
TN AR AT FTSE KR, BEAE M 3 g N, TR B R B e T A PR et e s, IX 5k
KMFEEPW TG RIEAR o FEIEW IR 26 AF N, MRS N 6.5 5 R/ I 77 538 B B i » HEAT 7K 20 Bl
18, JUHAE HE K I WA i , R EAE 6.0 J R/’ I 7 B B e, R A EE RN T S A AR EE R I R
F G FLIR AR AR K I S RIAS A2 2% A TR 5 8 DA IR e s SR SRAT 8 7 B ) (R B AR 7K 2 5 5
TSEANMEFTRAT IR G IS, S BOSAEY A A RN . AT TONT , T 5 A AT Rl o R 7 B 1R T
AR PSR o 1) 5 100 I 2 o 5 S 1 I g 38K, A8 FLRN T 20 ARt e BRI, T AR R o P 2 LA
S T ORER R BN 5.

ERE TN ST I EE 30 6 7 B 2 M AN K (EL P BN 6.5 73 ~7.0 3 R/ e A 5 2 7™ Bk
77 FEVESKIYIT S0 , [l PR R (RN, TR B S AR L Rl A R R T R A B LY
Wi o PRI S FE BT 5 (R X, S8 ORI R B 6.0 73 R/ , SXAE T 98 kb K 7075 k3 R PR S Ak R K T 75 7K
I3 » IS 0D 7 B K o
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The Impact of Drought and Planting Density on Growth and Yield of Maize

LIANG Xuanhe'?, XU Chen', ZHAO Xin*, CHEN Baoyu’, HU Yu’, CAO Tichua™
(1.Jilin Agricultural University, Changchun 130118, China; 2. Jilin Acadamy of Agricultural Sciences,
Changchun 130033, China; 3.Yanbian University, Yanji 133002, China )

Abstract: [Objective] The overarching objective of this paper is to elicit the effects of drought on growth and
yield of maize planted under different densities in attempts to experimentally find suitable planting density at dif-
ferent drought level. [Method] The experiments were conducted in a mobile rainproof shelter, and the irrigations
were determined based on real-time soil moisture measurements. We tested five planting densities: 50, 55, 60, 65
and 70 thousand/hm*; and five irrigation treatments: keeping soil moisture at 75%+5% of the field capacity dur-
ing the entire growth season (CK), moderate water stress at the jointing stage by keeping the soil moisture at
50%=+5% of the field capacity (T2), moderate water stress at the gain-filling stage by keeping the soil moisture at
50%+5% of the field capacity (T3), severe water stress at gain-filling stage by keeping the soil moisture at 40%=+
5% of the field capacity (T4). [Result] Both moderate and severe water stresses impacted the growth and ulti-
mate yield of the maize. A moderate water stress at jointing stage did not have a noticeable effect on plant height
and dry matter accumulation, but reduced the stem diameter and leaf area index. Moderate and severe water
stresses at the grain-filling stage both significantly impacted the morphological index and dry matter accumula-
tion, with severe water stress resulting a yield reduction by 30.87% compared to the CK. [Conclusion] The best
planting density under normal irrigation or with moderate stress is 65 000 plants/hectare, while under severe wa-
ter stress the density of 60 000 plants/hectare achieved the highest yield. Increasing planting density or water
stress will reduce yield. In dry regions, therefore, decreasing planting density is a way to reduce yield loss.

Key words: maize; drought; density; growth and development; yield

TR %5

19



