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Table 1 The effect of limited irrigation and nitrogen fertilization on growth indication of maize(Jun- 10, 2007)

e ; ” N s .
N fert’f;zf?—tfn level \x%fffliil Plarfk }]:ight Stemﬁfaikness Djrm’”‘(“m.;/%)
(kgN/bmn?) (m®/hm?) (em) (mm) Leaf area(cm’/Plant)
337.5 52.840. 53¢ 22.360. 29 2352.6390. 29
i 675 64.974-0.85, 23.90--0. 454h 2771.23487. 7ah
B 1012.5 66.374-0.88, 25.58--0. 464 2877.57+55.30,
1350 58.50. 35 24.060. Oab 2662.1290. 44ah
337.5 57.240. 35¢ 22.680.23, 2689.99+84.63,
675 69.840.53, 25.161.29, 3082.72461.08,
o 1012.5 62.34-0.53p 24.860. 94, 2714.32+74.91,
1350 67.64-0.42, 25.7241.21, 3266.334-133. 11,
337.5 67.84-0.53p 28.382420. 27, 2955.1257. 30a
_ 675 69.74-0.35p 28.40720. 744 3125.24431.37,
20 1012.5 63.12£0.42¢ 27.02720. 644 3341.954139. 77,
1350 73.140.644 21.90720. 404 3193.49496.22,
337.5 71.940.81c 29.9240.49, 2492.024-132. 37p
675 65.54-0. 35 24.1241.32h 2870.714131. 9p
o 1012.5 71.741.064 24.7440.87h 3499.464-61.97,
1350 65.54-1.064 22.960. 66h 2788.75429. 54h
BEVERR (F H) Significance test ( F value)
HEIKIKF Water level 22.59% % 4.34% 8.55% "
JEEKF N fertilization level 69.23" " 1.88" 8.04" "
HE KR X RUK 99 477 * 3915 * 9 8% *

Water level X N fertilization level

TE B R P AT R KE T W — SRR AT 7 22047 AR /NE T8k (. b) RR A —FITE Po.os KF TFERBF: * RRERBH,

*x RARERMEE.

Note: different letter (a:b) are significant difference at P<0.05. * significant difference (P<0. 05), * * extremely significant difference

(P<0.01).
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Table 2 The effect of limited irrigation and nitrogen fertilization on physiology indication of maize(Jun-11,2007)

it KA KA Dl gt AR
N fertilization level Water level Leaf water potential Photosynthesis rate Transpiration rate
(kgN/hm?) (m*/hm?) (—MPa) (Hmol/ (m” +s)) Cmmol/ (m” +s)7
337.5 1.164-0. 02, 25.0741.03¢ 4.0640.014q
i 675 1.164-0.01, 41.28-0.63p 7.2440.04p
B 1012.5 0.9240.01p 46.870.5, 5.7940.01¢
1350 0.8940.01p 45.2740.08, 9.3940.01,
337.5 1.2070. 044 39.1840. 29 9.0840.02¢
675 1.1640.02, 50.2240. 214 7.96+0.02d
o 1012.5 1.0240.044 42.3870.80p 9.66=0.03}
1350 0.9340.024 49.2670.37, 12.4740.024
337.5 1.31£0.014 34.954-0.07¢ 10.4240. 04¢
_ 675 1.1340.01p 45.29-0.49p 9.4070.014
20 1012.5 1.0740.01p 44.7140. 36h 13.1840.02p
1350 0.9840.02p 54.9340.07, 14.8640.034
337.5 1.3470.024 39.9440.43¢ 13.0540. 02¢
675 1.2540.03ab 45.9340.19p 14.4740. 02}
o 1012.5 1.1540.02p 48.7320.68p 15.0640.034
1350 1.0640.01p 59.2140.58, 12.0540.014d
BEVERSG (F {H) Significance test (F value)
HEIKIKF Water level 43.86" " 358.17" " 6390.74" "
AT N fertilization level 19.88" " 90.29" 32764.6° "
AKX TR 9 19% 30.01%* 2882 07" *

Water level X N fertilization level

3 i
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Table 3 The effect of limited irrigation and nitrogen fertilization on root and shoot growth development of maize (Jun-11,2007)

it B HEIK K i E T E Hh - fif T BT E e
N fertilization level ~ Water level Underground Underground Aboveground Aboveground Rate of root
(kgN/hm”) (m*/hm”) fresh weight dry weight fresh weight dry weight and shoot
337.5 51.1840.08k 34.7640.07¢ 218.7340.131 52.7+0.08jk 0.6674-0. 00044
675 60.3674-0.09¢ 33.9440.03g 161.764-0. 360 46.484-0. 06y 0.734-0.0004p
® 1012.5 51.9340.27; 33.094-0.09 239.01+0. 68 52.3340.01k 0.63740.0018e
1350 51.4040.01k 33.79+0.01; 213.8040. 14y 50.1940.04] 0.67=40.0008¢
337.5 65.0040. 18¢ 35.1840. 0ded 193.8140.78y 47.2440. 14y 0.75740.0013,
i 675 67.7940.03d 35.3340.07he 348.60+0. 444 67.76+0.51c 0.5240.0029;
1o 1012.5 59.3140.02g 33.8540. 1g 262.1940.78¢ 55.7940.33g 0.61+0.0054g
1350 60.6440.18¢ 34.3940.37 270.3140. 45¢ 55.1340.3h 0.6240.0102f
337.5 72.65220.02h 36.740. 064 238.740. 54 54.1840. 3 0.680.005¢
. 675 60.4470. 3¢ 33.3020.15h 251.6640. 66; 56.557-0. 28¢ 0.59+0.0002h
1012.5 64.847420. 4 34.970.25de 333.85220. 29 62.204-0.014q 0.5620. 004
1350 71.31240.07¢ 35.2240. 0dced 381.63220.01¢ 68.2740.05¢ 0.524+0.001jk
337.5 72.7240.13h 35.654-0.18h 387.5140.25h 69.544-0.01p 0.51420. 0025k
675 58.4120.04p 33.1140. 14p 222.0040. 74k 53.290. 35 0.624-0.0015¢
50 1012.5 87.17420.05, 36.88420. 344 438.5040. 044 74.9340.27, 0.494-0.0028]
1350 53.194-0. 04 33.044-0.11p 257.8820. 06h 58.824-0. 58 0.564-0.0036;
BEVYERG (F {H) Significance test (F value)
HEIKIKF Water level 2998.23" 161.23* " 35077.6" " 683.71" " 614.3""
JER KT N fertilization level 12789.5" " 67.727 " 91021.5* " 3666.99" 1728.95" "
AR 2 Hls R 6503.99" * 104.57% 47860.9* * 1706.92* * 687.05"

Water level X N fertilization level

44w
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Effect of irrigation and nitrogen fertilization on growth and
physiological characteristics of summer maize in inner Shiyanghe River areas

TIAN Yutfeng: ZHANG Fucang, LIU Xiao-gang
( Key Laboratory of Agricultural Soil and W ater Engineering in Arid and Semiarid Areas of
Ministry of Education, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: The effects of limited irrigation and nitrogen fertilization on the growth and development and
physiological characteristics of maize were tested- Take summer maize as the experimental material, water was
supplied by four levels; 337.5, 675, 1 012.5 and 1 350 m’/hm”; and nitrogen also by four levels: 75, 150,
225, 300 ng/hm2~ The result showed that serious water stress restrains maize growth- During maize seedling>
sufficient water and high nitrogen make against growth of maize crop- However, mild water stress and moderate
nitrogen made an optimum growth state of maize, and water and nitrogen can enhance photosynthesis rate of
maize; During maize seedling, water stress is advantage of root growth,under the same nitrogen level. the root
shoot ratio (R/S) of different water stress is bigger than that of sufficient water- The leaf water potential in-
creases with the increase of irrigation water amount- Under the same irrigation water amount s with the increase
of nitrogen fertilization, leaf water potential of maize during seeding is increased- While under drought condi-
tion, the photosynthesis rate is decreased, and increasing of nitrogen can increase the photosynthesis rate-

Key words ; limited irrigation; summer maize; root shoot ratio; leaf water potential; photosynthesis rate



