T Kk B} 2%2015,23(2):117 ~ 123 Journal of Maize Sciences

XEHmS: 1005-0906(2015)02-0117-07 DOI: 10.13597/j.cnki.maize.science.20150222

KRBT E K EFMREZRIEFISFE R
KA, R, E T EE R,

FEME AL BB PR SFRETIR T, K 130124)

T OE: 2011~2012 FF A6 5 AR 08 300 DX T A% 311 B R M P8 2 A7 7 A AR DX , 3 K U X T K e
AR SR TC R0 45 SR, 42 B I K 300 mm 50T, 36 2K 7 B 20 8 8 i 484 1 5 7K
(HEZK 100 mm) 50T, 2K 7™ 5 B 2 e A G ek o AR LR SR B i A e s, R A B IR B P I L il e
e AR A AR A AR S A L S s e 22 ORI B U A e d R i R R 2205 15 do K EIA SR,
REFZR TR N AR E 52 R STk g . AR K ZIE T, FRRIA R SRR & E
AHIE; AK AW A5 T, XL 3K S5 ) R A It 22 () B 0 T T B, L8 ARk A 2 5 7K 23 il T 1) R 38K 43 i
FHRCRI 2 & T IE R K

KR K KA AR

FESES: S513.062 SCHRFRIAAG: A

Effects of Water and Nitrogen Stress on Maize

Yield and Nitrogen Intake Transport
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Jilin Academy of Agricultural Sciences, Changchun 130124, China)

Abstract: In order to study the effect of water and nitrogen stress on maize yield and nitrogen intake and trans-
port. The micro plot experiment was carried in mobile rainproof shed of Gongzhuling city in 2011-2012 years. The
test results showed that, maize yield increased with increasing amount of nitrogen in the conditions of irrigation 300
mm growth period. However maize yield decreased with the creasing of nitrogen in case water stress(100 mm irriga-
tion). For the nitrogen accumulation, the total nitrogen accumulation per plant was the highest in maturity. The per-
centage of nitrogen in vegetative organs of the highest period is jointing stage. The proportion of nitrogen in the re-
productive organs was highest at silking stage. But the grain has the highest percentage of nitrogen period is the 15"
day after silking. Water and nitrogen stress led to the nitrogen accumulation of various organs, the transfer and con-
tribution rate of nitrogen had dropped, but the transfer and contribution rate were increased in condition of only ni-
trogen stress. It was significantly positive correlation of the amount of nitrogen absorbed per kilogram of grain with
nitrogen applied at the same amount of water circumstances. The apparent soil water use efficiency was decreased
with the increasing of nitrogen provided under the condition of water stress. Otherwise, it was contrary. But the water
use efficiency of water stress was significantly higher than that normal water supply.
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Table 1  Basic fertility of test site
2R (cm) IR A (mg/ke) THA A (mg/ke) A3 (mg/ke) B (me/kg) HHLE (%) pHA{E
Soil depth Hydrolysis nitrogen  Nitrate nitrogen  Available phosphorus ~ Available potassium  Organic matter pH value
0~30 119.80 11.75 64.08 147.44 3.44 5.95
31~60 76.81 8.34 18.25 154.70 1.88 6.62
61~90 3041 1.35 4.67 154.48 0.69 7.25
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Table 2 The yield traits of different water and nitrogen treatments

77 4 (kg/hm?) EhiH(g) TR H k)
i 3 Yield 100—grain weight Number of grain per ear
Treatment
2011 2012 2011 2012 2011 2012
NOW1 7269.2¢B 10450.2d D 334b B 379¢ B 447b B 457¢ B
NI1W1 71539dC 10372.8 de D 320c¢ C 38.1c¢ B 446 b B 450 ¢d B
N2W1 6990.1 eD 102229e D 313¢ C 386¢ B 445b B 443d B
NOW2 9589.9b A 134240c¢ C 34.2 ab AB 412b A 545a A 515b A
N1W2 9618.6b A 137843b B 34.1 ab AB 42.1a A 543 aA 514b A
N2W2 9703.7a A 141004a A 347a A 41.6ab A 547 a A 525a A

TE R B TR ER Y F K S KRN 14%

Note: The maize moisture content was 14% of the yield and 100-seed weight in the table.
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Table 3 The variance analysis of maize yield in 2011
s 37 SFIr R I H1BEE ¥y FIH P
Sources of variation Sum of square Degree of freedom Mean square F-value P-value
X 2H i) 48322429 2 2416.1215 1.304 1 0.3138
VS ] 28 118 749.13 1 28 118 749.13 15 177.656 0.000 1
JEL P 2 1] 20 500.341 1 2 10 250.170 5 5.5327 0.024 1
IR 118 546.888 6 2 59273.444 3 31.994 0 0.000 1
R 2% 18526.410 9 10 1852.641 1
SRS 28281 155.01 17

KR ZE B Z B 4 The multiple comparisons of A factors

4 2 ¥y {H 5% KK 1915 . 7KF
Treatment Mean 5% significant level 1% significant level
w2 9637.4222 a A
W1 7137.700 2 b B
FILHE A ZEILH  The multiple comparisons of B factors
NO 8429.533 4 a A
N1 8386.2499 ab AB
N2 8346.900 0 b B
£4 012EFRFEBHTEMT
Table 4 The variance analysis of maize yield in 2012
SRR S FI ¥ Jr FiE PfH
Sources of variation Sum of square Degree of freedom Mean square F-value P-value
X 4[] 20036.077 5 2 10018.038 8 0.713 6 0.5132
K53 PR ] 52 662 533.26 1 52 662 533.26 3751.235 0.000 1
FE PR 2% i) 154 648.694 2 2 77324347 1 5.5079 0.024 4
Ko AERE 612 659.783 2 2 306 329.891 6 21.8204 0.000 2
W% 140 387.189 5 10 14 038.718 9
SRS 53590 265.00 17
KA ZE R ZHE 4 The multiple comparisons of A factors
Ak 23 W 5% BHENRN 1968 2. 7K
Treatment Mean 5% significant level 1% significant level
w2 13769.589 0 a A
W1 10 348.655 3 b B
FNLHFZE M ZHE LA The multiple comparisons of B factors
NO 12 161.666 8 a
N1 12 078.566 4 ab A
N2 11937.1328 b A
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Maize plant nitrogen uptake different stages in 2012
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Table 5 The percentage of nitrogen in various organs at different growth stages (2011)

W H  Ttem NOW 1 NIW1 N2W1 NOW2 N1W2 N2W2

LG E3 47271b A 47143b A 47537a A 45429¢ B 42917 D 44591d C
Eict 27643a A 25558b AB 27040ab A 2.6262ab A 23412¢ B 22981¢ B
it 3.8025ab A 3.6992bh A 3.8279ab A 39754a A 3.8582ab A 3.8896ab A

223 E S 1.1303a A 1.3032a A 13089a A 12611la A 1.1724a A 12699a A
4 0.8538h B 09840a AB  09883a AB 1.0169a A  09185ab AB  1.0034a A
i 28955ab A 2.6415¢ A 2697 1bec A 28379abc A 2.8233abc A 29157a A
s 1.7340bc BC  1.6959c¢dBCD 14832e D  1.5624de CD 1.8797b B 22781a A
TR 1.7779be BC  1.6038¢ C 1.8447b BC 27873a A 19198b B 28038a A

m22J515d e 0.8378a A  08577a A 08911a A 08039a A  07603a A 0.7963a A
g 09501a A 09008a A 0.8982a A  084l4a A  08977a A 09102a A
- 2.5824f F 26167d D 27508a A 259%4e E  26357c¢ C 26413bh B
At 0.8284a A  0.8850a A 0.8741a A  07659a A  08788a A 09076a A
i 1.6579a A 1.6584a A 14681b B 13516¢ C 13418¢ C 14739bh B
FHE 26583a A 25598abA 26931a A 24909ab A 24988ab A 24445b A
it 14297a AB  1.5670a A 15548a A 15226a A 14398a AB 12222bh B
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ZE%k5 Contin 5
WH  Item NOW1 NIW1 N2W1 NOW2 NIW2 N2W2

M22)5 30 d ES 0.5871b B 07206a A 0.6206b AB 05990b B  05915b B 05686L B
# 0.6840¢ C 0.7615a A 07545a AB  0.7275b B 0.6891c 06811c C
nf 2.3738abc AB  2.4027ab AB  22288bc AB  23368abc AB  2.1887c 24896a A
i 0.7145b BC 0.7540a A 06751c¢ D 0.7396a AB  0.6911c¢ CD 0.6898c CD
TR 14323ab AB  1.5626a A 1.4038abc ABC 1.2157c¢d BC 1.1153d C  1.304 6 bed ABC
FRL 1.9031a A 1.8660a A 1.7712a A 17591a A 1787 1a 1.7645a A
il 0.7464d CD 0.7411d D  0.7795bc B 0.7953b AB 07723c¢ BC 08150a A

A ES 0.6781a A 0.6056b B 0.5829c¢d BC 0.5984bc B 05675d C 04896e¢ D
L 0.607 0 a 05163a A 0.6242a A 0.6255a A 0.5462a 0.6769a A
i 12291b A 15133a A 1.3784ab A 15158a A 15020a A  14430a A
A 0.4682 a 0.6074a A 05868a A 0.6094a A  05124a A  05208a A
i 14044 BC 15468b B 1.7460a A 1.3388bc BC  1.3460bc BC 1.1674c¢ C
FhL 1.7370 a 15765¢ £ 1.5515f F 1.6403d D  17073b B 16733¢ C
iy 0.5448d C 0.6078b B 0.5532cd C 05958b B 07053a A 05645c¢ C

*6 AREEHNHREESIEMLFI(2012)
Table 6  The percentage of nitrogen in various organs at different growth stages(2012)
WH  Item NOW1 NIW1 N2W1 NOW2 NIW2 N2W2

LR 2 42063¢ BC  45524a A 42653bcBC  4.4160ab AB  4.5677a A 4.0837¢ C
LS 3.1955ab AB 2.997 5 be BC 2.8426cdCD  32967a A 2.7296¢ D 2.6628d D
nt 3.8093hL B 3.8359b B 40103b AB  3.9375b AB 4.2159a A 3.9966b AB

- 2231 e 12119a A 1.1972a A 1.1361a A 1.0540a A 1.0726a A 1.0842a A
b5t 09294a A 0.8323a A 0.8671a A 09430a A 0.9494a A 09785a A
nt: 27138a A 2.6404a A 25962a A 27399a A 27139a A 2.6901a A
&t 1.4050b A 1.502 4 ab A 14221b A 1.6560a A 1.6721a A 1.4012b A
e 2.8648bh B 2.8925a A 2.8185d D 28368c C 272321 F 27697 E

M22)515 d ES 0.8619a A 0.7989b B 0.7370d D 0.6709f F 0.6801e E 0.7590¢ C
i 0.7401d C 0.7620¢ C 0.7572 cd C 0.8323a A 0.7989b B 0.8294a A
- 2.8446¢ B 2.9364bc AB 3.0702ab AB  3.0142abc AB 2943 1bc AB  3.1613a A
At 0.7428a A 0706 1a A 0.7007a A 0.7618a A 0.6911a A 0.7634a A
i1 1.6563¢ C 1.7998a A 1.7872b B 13722¢ E 126461 F 1.4996d D
T 23144c¢ B 24025bc AB 2.6648a A 2480 6abc AB  25577abAB  2.6540a A
il 0.8924e E 0.9768d D 1.1533b B 1.0774¢ C 12607a A 1.1355b B

22)5 30 d 2 0.4534¢ C 0.4133d D 04541¢ C 04423¢ C 0.4802bh B 0.5897a A
L 0.6278¢ E 061121 F 0.6606d D 0.6742¢ C 0.6850h B 0.7006a A
nt- 2.5220ab ABC  2.1668d D 24028bcBC  23567c¢ CD  25831a AB  2.6648a A
A 04534b A 0.462 0 ab A 04711a A 04551b A 04114c¢ B 04182¢ B
TR 1.6823b B 1.7474a A 1.3329¢ E 1.3918d D 15908 ¢ C 13141e E
FhL 1.8199b B 1.8329h AB 1.8478a A 1.7501d D 1.7271e E 1.7843¢ C
iy 0.4863b AB  0.4766bcB 0.5068a A 04399d C 0.4369d C 0.4673¢ B

A ES 0.3453d D 0.4148b B 0.3408d D 04801a A 0.3848¢ C 0.3817¢ C
L 0.6739b B 0.5667f F 0.6276¢ C 0.6038e E 0.6050d D 0.7005a A
it 1.5045¢ B 15101¢ B 1.3674d C 15176 bec B 1.5301b B 1.5619a A
[l 0.2895e C 03151bc ABC  0.3422a A 03092cd BC 02933 deC 0.332 0 ab AB
i 1.7053a A 14245¢ C 1.4206¢ C 12162d D 1.1884e E 14710b B
TR 1.6995¢ B 1.6995¢ B 17132 be B 1.6984¢ B 1.7186b B 1.74784a A
iy 05156¢ BC  04911d C 0.505 5 ¢d C 05147¢ BC 0.5388b B 0.6417a A
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Table 7 The differences of each index different water and nitrogen treatments

HEFIBR BIR O H AR TR (%) BT vl TR R ML HFOR AR

il (%) Vegetation organ Nitrogen (e/kg) (kg/m)
Treatment Nitrogen transport rate contribution rate Absorbed N amount per kg grain  Apparent soil water use efficiency
2011 2012 2011 2012 2011 2012 2011 2012

NOW1 48.8b BC 40.1eE 14.6¢ CD 238 ¢C 153 ek 17.1cC 7.05aA 10.2a A
NIW1 49.0b B 43.1dD 15.7b BC 238 ¢C 183c¢C 19.1bB 6.96b B 10.1 a AB
N2W1 539a A 489a A 16.2b AB 28.0b B 189bB 203 aA 6.73 ¢ C 9.8bB
NOW2 478 ¢ CD 47.6bB 173a A 30.5aA 155eE 147fE 3.19dD 45c¢C
N1W2 47.2 ¢d DE 454 cC 142 ¢dD 27.8bB 174dD 157e¢D 321dD 4.6cC
N2W2 46.5d E 38.6(F 135d D 238cC 19.6a A 16.3d CD 323dD 4.7cC
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