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Abstract: In order to explore stoichiometry characteristics of carbon, nitrogen and phosphorus in maize and
influencing factors under different water and fertilization conditions, pot experiments with different soil wa-
ter contents and total nitrogen contents were conducted, and the effects of different treatments on maize
growth traits and stoichiometry characteristics of carbon, nitrogen and phosphorus were discussed, mean-
while the correlation analysis was carried out. Three moisture gradients including 90% (W1), 70% (W2)
and 50% (W3) of field capacity, respectively, three nitrogen levels (150% (N1), 100% (N2) and 50%
(N3) of normal nitrogen application in the field, respectively) were set up, and there were nine treatments in
the experiment. The results showed that the dry biomass of maize root, stem and leaf diminished as the de-
creasing of nitrogen amount, increased with the increasing of soil moisture content. When the soil moisture
was in high and middle level, plant height of maize increased with the increasing of nitrogen application rate.
When maize was under drought stress, nitrogen application rate had little effect on plant height. Stem diame-
ter under low moisture was significantly lower than those under high and medium moisture. There was no
significant difference in carbon content among maize root, stem and leaf. Nitrogen contents of maize root,
stem and leaf in N3 treatment were significantly lower than those in other two treatments. N1 and N2 treat-

ments had different effects on nitrogen content of maize root, stem and leaf. The difference of stem nitrogen
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content reached significant level, while the difference in leaf nitrogen content was significant after tasseling

stage. The ecological stoichiometric characteristics of C/N: P were different with the change of water and

fertilizer, in which the average nitrogen and phosphorus ratio (N/P) was 6. 01, and it increased with the in-

creasing of nitrogen application, decreased with the increasing of soil water content. Carbon and nitrogen ra-

tio (C/N) was 0. 31, and decreased with the increasing of nitrogen application, but it was not sensitive to

moisture factor. Carbon and phosphorus ratio (C/P) was 1. 62, which showed strong stability, and did not

change with the change of external biological and abiotic environment.

Keywords: water and fertilizer coupling; N/P; C/N; C/P; growth traits; corn
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F1 AEAKBEETEXRGS ZEHEREBNTURREENIETE
R Ahg M/ ZEH/ W B TE/ (gD T/ BTE/
cm mm it E (g« ¥k D (g B D
WINI 104.53+2.31a 13.6440.97a 6.31+0.82a 5.81+0.68a 2.29+0. 18ab 14.41+1.43a
WIN2 94.1740.90b 11.1640.35b 5.327+0.51b 4.9140.63ab  2.38+0. 16ab 12.61+1. 23ab
WIN3 89.934+5.89b  10.4941.00bc  4.9740.57bc 4.80+1.02ab 2.56+0.39%a 12.3341.97ab
W2N1 80.3742. 89c¢ 11.02+1.02b 4.1040. 82cd 4.00740.26bc  2.07+0.43abc  10.17=F1.51bc
KT W2N2 67.67+2.59de 10.9740.40b 3.45+0.57d 2.90%0.19cde 1.59+0. 28cd 7.94=+1.00cd
W2N3 74.5745.56cd 10.57241.26bc 3.3640.13d 3.05+0.13cd 1.7940. 27bc 8.21+0. 43¢
W3NI1 64.5044. 30e 8.83+£1.07d 2.184+0.50e 2.1240.47d 1.0740. 44de 5.37%1.32de
W3N2 53.4744.521 9.00%+0.62cd 1.7140.13e 1.7740. 06e 0.87+0.07e 4.35+0. 15e
W3N3 63.2316.87e 9.74=40.59bed 2.31+£0.62¢ 2.11%1.26de 1.1240.52de 5.54+2. 40de
WINI 173.90+£8.30a 12.09%40. 14a 9.68=+1.52a 16.61£2.09a 5.23740.15a 31.5243.35a
WIN2 164.17413. 28ab 11. 2840. 83b 8.71£1.09a 15.85£0.42ab  4.6240. 25ab 29.1742. 26ab
WIN3 165.3348.45ab 11.0040. 33b 7.70£1. 44b 14.38+0.52b 4.33740. 33ab 26.4142. 18bc
W2NI1 145.93419. 61bc 10. 9340. 66b 7.214£0.47b 10.9040.41cd  3.90+0. 66abed 22.01+£0. 84de
il Jfe 1 W2N2 148.5740.21bc 10.5740.54bc  7.4140.56b 11.4240.89cd  4.19740. 39abed 23.03+0. 45¢cd
W2N3 147.57+13.59bc 10.03+0.53cd  6.8741.09b 12.14+1. 04c 4.16+0. 39abed 23.1641. 98cd
W3NI1 131.33+5.02cd  9.86+0.85cd 6.6641.74b 9.39+0.60de 2.9640.66bcd 19.02-+3. 18ef
W3N2 121.33+5.70d 9.894+0.47cd 5.4541.10c 7.53740. 25ef 2.4940.23d 15.46+1. 02f
W3N3 113.3342.18d 9.474+0.50d 5.54=40. 42¢ 7.16+0. 221 2.7140.61cd 15.4140. 32f
WINI 175.234+7.75a 14.5842.56a 10.557+0. 64a 18.7440. 90a 4.59740.47a 33.8841.54a
WIN2 173.8346.56a 11.7240.56b 9.21+£1.19b 16.83+2.06ab 4.47+0.32a 30.5143. 56ab
WIN3 165.47+9. 74ab 11.4640.47b 8.46+0.75bc 15.3742.33b 4,01%£0.57abc  27.8543.60b
W2NI1 150.00+7.46bc 10.924+1.04bc  7.5540.82cd 11.60%2.32cd 3.10+0. 54cd 22.2543.61c
T 3% 1 W2N2 143.00+17.83cd 10.41+1.11bc  6.9941.28de 11.70=+1.74cd 3.68+0.70abed 22.37+2.47c
W2N3 141.20+£5.48cd 10.96+0.75bc  8.4840.10bc 14.28+0.94bc  4.28+0. 68ab 27.0440.37b
W3NI1 129.10+£3.10de 10.24=+0.53bc  6.84740.19de 11.197%1.13ce  3.02=%0.09cd 21.06=%0. 94c
W3N2 123.67410.13e  8.9740. 30c 6.42+0.37de 10.3342.26d 2.94+0. 82d 19.6943. 11c
W3N3 114.7348. 04de 9.124+0.67c 6.00£0. 24e 10.04=+0. 63d 3.40740. 38bed  19.4440. 90c
WINI 164.674+7.98a 12.2040.58a 11.66=40. 30a 23.6242. 26a 6.8140.77a 42.09+1.60a
WIN2 162.73+3.54ab 11.8240.34ab  9.4540. 36b 20.0141.15b 6.31+0.55ab 35.7741.55b
WIN3 158.30+8. 32abc 10.724+0.32cd  7.8540. 69c¢ 17.18+0.68bc  5.48=+0. 43bc 30.5241.58¢c
W2NI1 152.87+2. 42abc 11.3040. 15abc 7. 9740. 35¢ 15.36+1.61lcd 4.24740.43d 27.5741.98d
J W2N2 144.70£9.01bc 10.09%£0.27de 7.42740.47cde 14.91F1.56cd 4.13+0.70de 26.4642.53cd
W2N3 142.33416.36cd 10.8740. 34bed 7.60=+1.00cd 15.54+1.97cd  4.7941.05cd 27.9343.92cd
W3NI1 125.3747.56de 9.6140.58e 7.42+0.98cde 12.43=%1.80d 3.93740. 98de 23.7743. 76cd
W3N2 115.634+17.11e  9.5541.05¢ 6.30£1.21de 12.3742.73d 3.70£0.53de 22.3844. 42d
W3N3 126.30+12.18de 9.40740.92e 6.18+0. 64e 12.26+1.54d 4,28+0. 45d 22.7342.49d
RN 5 e B 22 5.5 (p=<0. 05) . I,
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AER=Ring. b B R/ em MR T AR/ em® R E A/ mm HRAEFR/ cm’

WINI1 1229.21£228. 35a 421.08=+3. 68ab 1.112£0. 20ab 11.7542. 15a
WIN2 1391. 334177, 23a 451.59421. 82a 1.04+£0. 08ab 11.7240.59%a
WIN3 1492, 314229. 39a 447,.49453.12a 0.96=40.03ab 10. 6940. 90ab
W2NI1 1331.794+43. 80a 415. 67437, 75ab 0.99+0. 06ab 10.3541. 56ab

KT W2N2 769.18+196.67b 305. 0664, 74c 1.35%40.52a 10.84=+5. 81ab
W2N3 1253.324191. 22a 402, 58476. 95abc 1.02+£0. 06ab 10.3142. 45ab
W3N1 1330. 96244, 50a 330.07+84. 45bc 0.7940. 14b 6.66+2. 76ab
W3N2 1197.12459. 23a 297. 46457, 49¢ 0.7940. 16b 6.05+2.47b
W3N3 1191. 504272, 14a 303.22£50. 76¢ 0.83£0.19b 6.35+2.15b
WINI 1109. 03+£292.67a 592.95+141. 04ab 1.71£0.12a 25.33+6.11a
WIN2 1608. 80+109. 41a 621.52+26.99a 1.2340. 04a 19.1240. 50ab
WIN3 1243.284510. 76a 545.52+81. 36ab 1.55+0. 56a 20.38=+3. 88ab
W2N1 1025. 44454, 96a 516.77+11. 65ab 1.612£0. 05a 20.74=40. 34ab

Eilipai| W2N2 1550. 224138, 56a 593.91+62. 83ab 1.2240.02a 18.1142. 23ab
W2N3 1439.78+121. 86a 598. 04+80. 79a 1.33+0. 20a 20.07=+5. 22ab
W3N1 1020. 16 £311. 26a 507. 6532, 70ab 1.69240.53a 21.64+7.38ab
W3N2 1222.00£467. 21a 459, 23449.00b 1.2740. 31a 14.384+2.13b
W3N3 1494. 75+391.57a 516.97+54.02ab 1.14+0. 22a 14.5341.57b
WIN1 1638.02+£95. 72ab 553.35+24. 86a 1.08=0. 05a 14.90=+1.13a
WIN2 1768.85+51. 20a 552.21+4. 36a 0.99=%0. 04ab 13.73=+0. 61ab
WIN3 1524.79+237. 11ab 496. 834 71. 34abc 1.0440. 08ab 12.934+2. 10ab
W2NI1 1466.79£79.51b 431.98445. 15¢ 0.94%0. 11ab 10.21£2.09b

HE S W2N2 1678.17+210. 17ab 508. 46+23. 35abc 0.97=40. 10ab 12.3441. 22ab
W2N3 1747.12=+52. 68ab 527.72+73. 64ab 0.96=+0. 13ab 12.83%43. 43ab
W3NI1 1505.56+183. 13ab 440, 57429. 89bc 0.94=+0.11ab 10.3541.42b
W3N2 1589. 08+88. 92ab 465. 69449, 71bc 0.94=+0. 14ab 11.0242. 67ab
W3N3 1704. 62+184. 60ab 456, 68+53. 18bc 0.86+0.12b 9.86+2.14b
WINI1 1344, 884487. 41a 536.90£60. 62ab 1.38%£0. 46a 18.1144. 06a
WIN2 1650.19+£217. 87a 600. 75+50. 31a 1.16£0. 06ab 17.43%+0. 73ab
WIN3 1313.32+157.98a 488.6749. 71ab 1.19%£0. 13ab 14.58=+1. 41abced
W2NI1 1631.67+218. 48a 507.26+£59. 34ab 0.9940. 04ab 12.56=41. 38bed

T W2N2 1487.404178.09a 449,06+4. 42b 0.97+0.12b 10. 8941. 32cde
W2N3 1418.074309. 83a 527.99+112.47ab 1.20+£0. 24ab 16.0144. 95abc
W3N1 1663. 194436. 20a 484, 854137, 72ab 0.9340.13b 11. 38£3. 88cde
W3N2 1706. 39442, 02a 467.24=+27. 48b 0.874+0.03b 10.1940. 98de
W3N3 1490. 23+208. 19a 532.69+46.03ab 1.16+0. 25ab 15.5944. 39abcd

2.2 FARAKEBEHNEXREHSENEN

2.2.1 REAKEAZTFTERARETRAZTEIRL E
KR, ZE i A S &Kk O 11051, 13, 35,
22.94 g/kg. BEEEH WM HESE ST A & &2
TRER IR 3D P ARA S AR 13,61 g/
kg TRER]9.99 g/kg, 25 HI A & B 19 248 163 Bl 43
Bk 21.89~9. 36,28.22~16.80 g/kg. = H & AT

M T 26.60%,57. 24%,40. 47% ., RAMEIE T £k
R ZHNASTEREERT P SAMEIE. F—K5
b BE T e R U A R AR R I A S e 25 R AN
B 2552 e 25 R B HLBR 1l 0] LA Ah 4 3K 45
1R s O] T EOT R 1) 22 5L 8 s X i A
5% ) DU 6 ol 2 200 LA O A 3k 3 B 3 KOF, EL AR I DL S
T K RS R, BEE K Y



256

PSR R

% 32 %

AR A S =2 B W LKy E e
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2.2.2 RRKELFETERRETEELSETTL R,
25 MR BE S AR EOREEA AR F IR O 1. 81,2, 97,
3.19 g/kg MWE<ZEWE<mtwk. FEE LT IAMEDH R

MZEMBE S a2 TR s s fa LI
TR B A AR B & 5 TR T 3. 8900, 25 Y
GEAMITFRET 12.96%.3.05% , ARl K Z A4b # X £
KA AT ZE T B & B A — &M (R 4,
B T T L X 3R 43 i A Fr i — D BT

3 FAAKELEMERABHPREHASENZ N W7 g/kg
Wi AEM WINL WIN2 WIN3 WaN1 W2N2 W2N3 W3N1 W3N2 W3N3
BB 129611180 13.16+1L.49b  8.6040.75¢  15.54+0.82a  16,33+1.34a  1L.40£1.28b  16.8310.92a  16.05£0.50a 11,660, 74b
MWD 13.0811.38be  9.24%0.70¢  8.2340.96c  14.5410.67ab  13.37+1.08be  8.67£0.64c  15.4240.64a  14.75+1.03ab  12.55+0.97¢
¥ R 10524054 8 7TEL 25 8.1940.6led  14.3840.51a  1L92EL45b 7.224145d 1L95E138h 11691 19b  6.56+1.39d
BAM  8.76E1.47c  T.8140.70cd 6.66%1.18c  13.17H0.60ab  11.4741.22b  8.25+1.22d  14.1241.41a  11.4940.56b 8,190, 77cd
BAH o 21.912126c  19.1720,92d 13,491,009 24.2240.93b  25.39£1,02b  18.8840.85d  27.50+1.38a  27.21£0.63a  19.25%0.73d
L WS 143341.29b  10.75£0.93c  6.54F139d  10.8420.86c 14724147 8.09£1.25d  16.17£1.25  15.73%0.660  13.33£1.17h
B ERB O 10.2340.88b  7.59+0.80c  5.83%1.22c  14.70£0.85a  10.90£0.93b  5.87£0.79¢  110140.62b  11.09£0.79b  6.98+1.42¢
WA 10.28£0.60b  7.68%0.55d  5.72E£1.02¢  13.84£0.74a  11,27E£119h  6.33L£0.66de  13.55%11.38a  11.71+0.57b  8.5140, 85cd
B 29.7540.63a  28.3910,55ab  23.00%1.34d  29.51£1.37ab  30.01£1.01a  27.6420.90bc  30.06+1.01a  29.86+1.33a  25.80%1,37¢
MR 26.6211.07abe  24.9720,59¢  16.870.80e  27.50£0,88ab 28,331 1.40a  19.4140.95d  26,29%1.36he  27.93£0.63ab 25,2740, 53¢
! MR 24.380.69b  22.50£0.63¢  15.9140.76¢ 26,53+ 1,152 23,83E1.36bc 12,960,690  24,9140.90ab  26.66+1.28a  19,62+1.47d
WAS 149311080 10.34£0.68¢  9.35+0.5%  26.70+0.96a  21,67£0.83b  13.49E1.12d  2L77E1.16b  19.46£0.73¢  13,52+0.92d
WA FVNE F R RIRAFE IR A E T E AR S AT EES BE(p<<0.05),
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