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Variation in Response of Wheat Genotypes to Nitrogen and Phosphorus in Hydroponics
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Abstract The seedling dry weight and root dry weight of different wheat genotypes were analyzed in different concentrations of nitrogen ( phos-
phorus). At the same time, the variation in response of wheat genotypes to nitrogen and phosphorus were studied. The result suggested that the
difference between wheat genotypes on seedling dry weight and root dry weight were insignificantly as the concentration of nitrogen ( phosphor-
us) was 0 mmol/L. As the concentration of nitrogenis increased to 0. 05 mmol/L, the variations of wheat genotypes on seedling dry weight
were insignificantly ,but the variations on root dry weight were significantly different at 0. 05 and 0. 01 probability level respectively. As the
concentration of phosphorus increased to 0. 005 mmol/L, the variations of wheat genotypes on seedling dry weight and root dry weight were sig-
nificantly different at 0. 05 and 0. 01 probability level respectively. As the concentration of nitrogenis and phosphorus were 2. 00 mmol/L and
0. 250 mmol/L respectively, the variations of wheat genotypes on seedling dry weight and root dry weight were significantly different at 0. 05

and 0. 01 probability level respectively.
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Table 1 Analysis of variance of effect of different nitrogen fertilizer

levels on seedling dry weight of different wheat varieties

8 IR ForA A ¥7

Sources of Sum of  Degrees of ~ Mean F
variation squares freedom square

[X 20 8] Intergroup 0.032 4 3 0.010 8 0.368 8
AR ZE] Nitrogen  12.452 1 2 6.226 1 212.7732**
fertilizer factors

Ly ailrsE | 0.939 8 11 0.085 4 2.9199**
Variety factor

RAEX AR Nitrogen 1.212 3 22 0.055 1 1.8832"°
fertilizer X Variety

172 Error 3.0725 105 0.029 3

MRS Total variation  17.709 1 143

MR A FA 3 FEUKFE T 12 AN i (3 36
ANEFR) S E TR E LRSS T LB 1 (3£ 2) , BAK
R 12 AN SRR R4l i T G B 2 R IREUKE T,
12 A/NZ2 SRR 4 i T B TC B 3 25 55 M AUKE T, 12
AN/INE SRR G 4 T S e B 2 S B R
RIIK AR = B — e FE R  /NAZ i R B 2t T E A 2 B
BEWN R E S R 8 S, Hofh i ZUKFE T 114
AR AI T E A TR AR UK T, UL A B 5 ZUIE K P
FIBE R, /INZZ Sl T S 2 AR N B3 . = JUKOE T &
895 Y&+ H bk 5 5 F KT T 84258 Jil 2 16 #7742 16
W& T T BTG 35 25 S A0, 3 2 i B 3 v AL A B
LI 895 ] 8425B il 7 16 Fli 2 16 Bt ALK -1
T, G T E R0 B S A, BB IX 4 A RO I8
PR30
2.2 AEREKENARNERMRATENRME A
RS, 12 A/NZE SR AR R T AT 220007, 45 SR
7R (3 3)  ANRVEUIE AKX /N2 it &y 2 1 52 o 2 5 40
N S Rp IR 4 R 28 5 B, UK S R e
VEXTAHT TR ER AR,

X3 FEUKE T 12 AN R (36 36 S ab B AR &
TEIITELE LR GRINE 4, NEATTLED, TEAT
T2 ANE SRR R T E T B 22 5 AR T8
7k 987 MAR R T Al 2 15 T-Hh 22 895 .4 4185 MG 42, i
FRmTRZ 16,8 8425B IR A THE E & T3 895, 4
4185 FiZZ , HAb A EIR R THEER AR E  HEKET,
Ji 8425B AR R T EE AR 0 35 5 TR ST 58 . f1 4185 FlIt 4 8
T BEE TR 1062 75 B 4 SR TE 987, B AU K-
P F] 0. 05 mmol/L B, /INAZ B[] (R 5 1 H e 90 g 5 1
W S 2 2 S AP 2 R0V JEE R Ak e G T, A [ e ) AR R 4
B 2 5 B 3 A S SRR IOAR R RN RAARR, e ik 987
A 8 5,

F2 ARREBKEWNAENERFHHETENZI
Table 2 Effects of different nitrogen fertilizer levels on seedling dry

weight of different wheat varieties

hb3 v YHTE
Treatment Variety Seedling dry weight /g
=N i 895 1.103 2 aA

=N J& 8425B 1.033 5 aAB

BN JEZ 16 0.990 4 abABC

=N # 16 0.921 8 abcABC
=N HiZZ 1062 0.760 5 beABCD
=N #%# 34 0.758 8 beABCD
=N R4S 0.690 4 ¢dBCDE
=N &Pt 58 0.686 2 ¢cdBCDE
=N 5K 0.671 4 cdeCDEF
=N ek 987 0.650 1 cdeCDEFG
B N f1 4185 0.643 5 cdeCDEFGH
&N J& 8425B 0.463 9 defDEFGHI
&N 16 0.456 7 defDEFGHIJ
B N A8 0.400 3 efgDEFGHIJK
&N iz 1062 0. 352 2 {ghEFGHIJK
&N WER4E 0.338 5 fghiEFGHIJK
&N 2 895 0. 315 4 {ghiFGHIJK
&N &L 58 0.298 2 fghiGHIJK
&N HA 8 0.294 2 fghiGHIJK
&N ek 987 0.281 0 fghiHIJK
&N £1 4185 0. 246 3 fghilJK
&N J&% 16 0.219 4 {ghilJK
&N #%# 34 0.210 3 fghilJK

ik N O 0.157 0 ghilJK

TN 5K 0.091 9 hilJK

JoN i 895 0.082 5 hiJK

JoN 16 0.082 5 hiJK

TN A8 0.079 7 hiJK

JEN JEZZ 16 0.072 1 hiK

JEN HiZ 1062 0.067 7 hiK

JEN J& 8425B 0.066 8 hiK

JoN &Pt 58 0.066 5 hiK

Jo N #%F 34 0.058 7 hiK

Jo N HR 45 0.056 2 hiK

TN ik 987 0.055 9 hiK

N £1 4185 0.046 3 iK

T AR NG TR 7R A R A BEE] 22 5 1 35 (P<0. 05) s AR RE
FREFIR N (P<0. 01)
Note ; Different lowercases in the same column indicated signficiant differ-
ence between different treatments at 0. 05 level ; different capital let-
ters indicated extremely significant difference at 0. 01 level

#3 FEBREKEXNTE/NERFRBETFEZ MNP T EDHT
Table 3 Analysis of variance of effect of different nitrogen fertilizer

levels on root dry weight of different wheat varieties

75 5 e IR AME Bor

Sources of Sum of  Degrees of Mean F
variation squares freedom  square

[X 2 ]A] Intergroup 0.0150 3 0.005 0 2.6100
ZNE K Z ] Nitrogen 0.294 6 2 0.1473  76.695 4" *
fertilizer factors

KPS| 0.043 9 11 0.004 0 2.0797"
Variety factor

ANEX LA Nitrogen 0.057 8 22 0.002 6 1.368 3
fertilizer X Variety

P22 Error 0.201 6 105 0.001 9

AR & Total variation 0.613 0 143
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Table 4 Effects of different nitrogen fertilizer levels on root dry weight

of different wheat varieties

b mn WATHE

Treatment Variety Root dry weight//g

&N JE 84258 0.232 7 aA

BN % 16 0.197 6 abAB

& N 1k 987 0.197 5 abAB

= 16 0.188 5 abABC

BN %3 34 0.179 6 abcABCD

KN JE 84258 0. 174 6 abcd ABCDE

=N =¥ 0. 168 6 abcdeABCDEF

BN 3 895 0. 166 8 abcdeABCDEF

&N i3 1062 0.161 1 abcdefABCDEFG
BN HE4E 0.155 1 bedefABCDEFGH
&N ik 987 0. 154 6 bedefgABCDEFGH
&N HR4E 0. 143 6 bedefghABCDEFGHI
N &Pt 58 0. 135 8 bedefghiBCDEFGHIJ
& N i 4185 0. 134 8 bedefghiBCDEFGHIJ
KN 16 0. 131 4 bedefghijBCDEFGHIJ
& N R4 58 0. 131 0 bedefghijBCDEFGHI)
KN iz 1062 0. 130 6 bedefghijBCDEFGHIJ
&N A 0. 129 4 bedefghijBCDEFGHIJ
KN % 34 0. 123 7 bedefghijkBCDEFGHIJ
KN % 16 0.109 4 cdefghijkIBCDEFGHIJ
BN H4 8 0.102 3 defghijkIBCDEFGHIJ
&N 3 895 0.097 2 efghijklCDEFGHIJ
ik N £ 4185 0. 089 3 fghijkIDEFGHIJ

KN G4 0. 080 3 ghijkIEFGHIJ

TN J& 84258 0.071 7 hijkIFGHIJ

¥ N H4 8 0. 064 0 ijkIGHIJ

JN R4S 0. 062 2 ijkIHIJ

I N iz 895 0.059 5 jkIHIJ

N R S8 0.059 1 jkIHIJ

TN 5k 0.058 4 jkIHIJ

JN 16 0.054 3 klIJ

TN B34 0.053 1 kI1J

TN iz 1062 0.050 7 klIJ

JN JEZ 16 0.048 2 11J

N i3k 987 0.047 6 11]

N i 4185 0.04251J

T ARG FREFR R AN [RIAR B 22 52 i 25 (P<0. 05) s ARIR'S
FREFRIR 22 0 # (P<0. 01)
Note ; Different lowercases in the same column indicated signficiant differ-
ence between different treatments at 0. 05 level ; different capital let-
ters indicated extremely significant difference at 0. 01 level
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Table 5 Variance analysis of the effect of different phosphate fertilizer

levels on seedling dry weight of different wheat varieties

B S IR SEE HMBEE ¥r

Sources of Sum of  Degrees of Mean F
variation squares freedom  square

[X 2 7] Intergroup 0.072 0 3 0.024 0 0.496 3
WEAL R (7] Nitrogen  17.086 7 2 8.5433  176.601 5**
fertilizer factors

S| 1.856 9 11 0.168 8 3.489 4%
Variety factor

WENEX 5 Ff Phosphate 1.678 6 22 0.076 3 1.5773
fertilizer X Variety

1522 Error 5.079 5 105 0.048 4

7R 5 Total variation  25.773 7 143
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Table 6 Effects of different phosphate fertilizer levels on seedling dry

weight of different wheat varieties

v}

U# 0.763 4 defgBCDEF

i HinTE
ML, Treatment Van'*jy Seedling i(3131'37 weight /g
" P 16 1.359 6 aA
P o3 1.234 0 abAB
&P J& 84258 1.229 9 abAB
&P 1% 895 1. 153 4 abcABC
P %k 34 1.016 0 bedABCD
P & 58 0.980 9 bedeABCDE
fikp JilZ% 16 0. 899 7 bedefBCDEF
&P JEZ 16 0. 891 2 bedefBCDEF
fikp %3 34 0. 832 2 cdefgBCDEF
iy J 8425B 0. 808 3 cdefgBCDEF
kP rhiz 895 0. 806 2 cdefgBCDEF
=P HR4ES 0.792 8 cdefgBCDEF
{8
B p k987 0.719 8 defgCDEF
&P £i 4185 0.717 9 defgCDEF
=P i3 1062 0.713 8 defgCDEF
i P HA 8 0.701 0 defgCDEF
fikp HR4E 0.640 9 efgDEFG
i i 1062 0. 637 2 efgDEFG
fikp # 16 0.564 1 fghDEFGH
ik P B8 0. 547 4 fghDEFGH
fikp BT 58 0. 534 2 fghDEFGH
iy B3k 987 0.503 7 ghiEFGH
i £ 4185 0.465 5 ghijFGH
TP CF 0.215 8 hijkGH
I P rhiz 895 0.179 9 ijkGH
X P JHZ 16 0. 140 7 jkH
TP A8 0.139 4 jkH
TP 16 0.139 3 jkH
TP J7] 8425B 0.126 5 jkH
TP FEPL 58 0.118 9 jkH
F P ki 987 0. 106 2 jkH
TP £i 4185 0.104 6 jkH
xr %3k 34 0.090 4 kH
TP HR 45 0.088 1 kH
TP 132 1062 0.081 1 kH

T RSUAS R NG F RIS A R AL B 22 57 i 35 (P<O0. 05) s AR KRS
FREFRIR 225 3 (P<0. 01)
Note ; Different lowercases in the same column indicated signficiant differ-
ence between different treatments at 0. 05 level ; different capital let-
ters indicated extremely significant difference at 0. 01 level
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Table 7 Variance analysis of effect of different phosphate fertilizer lev-

els on the root dry weight of different wheat varieties

B SR IR SFHF HEE X5

Sources of Sum of  Degrees of Mean F
variation squares  freedom  square

[X #H [8] Intergroup 0.007 9 3 0.002 6 0.846 8
WA R Z ] Nitrogen 0.5529 2 0.276 4  88.7240**
fertilizer factors

iy ElisESE| 0.102 4 11 0.009 3 2.9876**
Variety factor

WENEX 5 Ff Phosphate  0.100 9 22 0.004 6 1.472 2
fertilizer X Variety

1222 Error 0.327 2 105 0.003 1

AR Total variation 1.091 3 143
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Table 8 Effects of different phosphate fertilizer levels on root dry

weight of different wheat varieties

s it WAETE
Treatment Variety Root dry weight//g

=P GE 0.319 0 aA

=P #F 34 0.293 5 abAB

=P 16 0.291 7 abAB

=P J& 8425B 0.275 3 abABC

& P #iF 34 0.2714 abABCD

=P JEZ 16 0.242 5 abcABCDE

&P J& 8425B 0.241 8 abcABCDE

&P JEZ 16 0.233 9 abcABCDE

=P R4S 0.222 6 bcABCDEF

=P &P 58 0.220 1 bcABCDEFG
&P 5K 0.217 4 bedABCDEFG
&P rhZZ 895 0.212 4 bedeABCDEFGH
=P rhZ 895 0.212 3 bedeABCDEFGH
=P £1 4185 0.207 6 bedeABCDEFGHI
=P it 987 0.206 2 bedeABCDEFGHIJ
&P HR 45 0.204 9 bedeABCDEFGHIJ
=P HA 8 0.176 1 cdefBCDEFGHIJK
&P A8 0.175 9 cdefBCDEFGHIJK
&P 2 1062 0.169 6 cdefBCDEFGHIJK
K P ek 987 0.161 9 cdefgCDEFGHIJK
=P i 1062 0.156 1 cdefgCDEFGHIJK
&P 1 4185 0.151 9 cdefghCDEFGHIJK
ik P 16 0. 148 3 cdefghDEFGHIJK
&P &P 58 0. 146 7 cdefghDEFGHIJK
JG P rhZ 895 0. 124 3 defghEFGHIJK
P -3 0. 120 4 efghEFGHIJK
TP A8 0.098 5 fghFGHIJK

TP et 987 0.096 5 fghGHIJK

Jo P JEZZ 16 0.092 5 fghHIJK

TP £1 4185 0.090 3 fghHIJK

TP &Pt 58 0.085 0 fghlJK

J P & 8425B 0.082 3 fghJK

JC P R4S 0.073 0 ghK

J P % 16 0.068 9 ghK

J P #4734 0.067 6 ghK

JP 2 1062 0.060 4 hK

T : ARG FREFR R AN [RIAL B 22 5 .35 (P<O0. 05) s ARIRE
FRERIRZE 0 B3 (P<0.01)
Note ; Different lowercases in the same column indicated signficiant differ-
ence between different treatments at 0. 05 level ; different capital let-
ters indicated extremely significant difference at 0. 01 level
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