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H RIS HEUR NHS-N R ER A E L NOy -N HAF iy FIl I 283 (Schrader e al.
1972) » {HEI A KM ARETE S NH, -N I FRES H A Sy R BUR et 5 LRI H AT B 3
FOBFRESAE NOy™ -N A BB FETT - AFIRH NH,-N B @ R MR B R B8 R -
KL B RRAE NH,™-N BRI LA R 7S SO M A » v S e ORI 0 B A T 7 28 2 ) e S e U3
TN Hinf 82 VEREIE - DUVE Foili 82 1558 (e fe B REIRC 275 -

M T A

AGREAE =R > DIERE R R Va26 ~ H95~ A661 ~ TA85-17 ~ Hi31 1 ICAL210 Ky HAHE #53 (iF
Y 15 Ml Fy AT R M B » M Bk E » SRREGEES—Z - SR ST REFERE
BARR S — 201 3 MR R R o PUREEZIRIE(S ~ 25 ~ 50 ~ 100mM)EH » HMEVIR - HRGRAGE 17.5X
ER 12.8cm)#E: 500ml FEEUCEAY Hoagland 2 # WK » H R M BREZHEE T IREE 43 3R 5~ 25~ 50
100mM(NH4"),S04 4} » HERER 3 #4HE (2.5 mM K,SO,4~ 4.0 mM Mg SO4 ~ 1.0 mM KH,PO,~ 1.1 mM Ca
Cl, - 2H,0 + 23 pM H;BO; ~ 46 uM MnSO, » 15 uM Zn SO, » 16 uM Cu SO, + 5H,0 ~ 0.8 uM Na, MoO,
F1 100 uM Fe-EDTA)(Handa ef al. 1984)- )L KOH Fa#& 1 pH {HZ 6.5 fREEHE 16 K15 FIH#EITHRER »
G Al A ERAR R A B B T0°C B HETT HE 24hr 4% 43 IAREL M FES RARES 2 R2Y) E -

BERNANF SRS R » iS22 YE L REHIE  IRRERET SRS & - EREL

GBI -

m R

21 i TR BEIR IR 2 BERR S TE A A B2 B N ARES 16 Kk » HuZWy s SRR T 04T (B )2
FE S A AN (A SRR R~ RGIRI Y R B e g X RE IR R R iz A2 SR/ FH 55 4 3 S siz e ~ AR
He V) B SRR AR Y B S MRS B 72 5 - FORAN A S 7 B [ w2 R BV WA 2 2 5
AN[F) B R RY R th A B LD B BRI 22 52 5 1T AR AN R SRR T 2% R K AU R A SR B AN — 2 -

HIAN [E) ke BT it B3 ~ ARES A SRR AR P B Y SE P PRI (R 1) » BEUR AN G2 B R SEE9 1 ~
F 522 fit 1 S £2) {8 B0 P 5 o (R T ) 8 S 2 {1 45 2 B B 2 B I i S T iR sk - ot ARz el
5 mM [ 5.66 [ 100 mM (1 0.722g/3 plants ; iR EE2Y) & AIH 1.538 2 0.290 g/3 plants ; jfij %k
HZVEIR 2B 7.154 2 0.966 g/3 plants - HARPRIEEZY AV T REERE 100%8% 5y 13.92% » #URIR
e S S KA RAHIHIER] - — IS - At EESHZYIE ~ ARFHZY) H B R AR Y T
(RBIFILL F) B H R AKGE - BRIV R F) Bt B R AR 21k -

H AR EEHZ Y R - 4E S~10mM $ZIREIF - DL Va26 ~ H9S . A661 —FHKH - i
TA85-17 ~ Hi31 J ICAL210 Rl « AR ESuz) EHYFRIL - 46 SmM NH,-N [ » DL H95 J Va26 #&k
/N ks Hi31 5 25mM B » JRELH95 K Va26 #5k » /N ks Hi3 1 5 (eI e S5 ( 50~ 100mM)R »
Va26 ~ H95 & A661 =FH IR BHE KAV E - SEMRIEEZY I REL - Nim e gL Ht 7R
T+ LA Va26 ~ H95 Jz A661 = BAFECKAYEE » #3& HLIREER S H 2% H » LA Va26 ~ H95~ A661
SHEARENGZYEERR -

F| A EECHZY B AR - 7 SmM $EIREERT - DL H95 X TA85-17 i A(7.543g/3 plants) » H
ks A661 X TA85-17(7.000g/3 plants) » /N3 fy Va26 X A661(4.985 g/3 plants) » 7 25mM $EJE R -
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Table 1. Effect of various concentrations of ammonium on maize dry weight of different inbred lines and cross

combinations

Shoot dry weight (g/3 plants)” Root dry weight (g/3 plants) Total dry weight (g/3 plants)
Genotype 5¥ 25 50 100 5 25 50 100 5 25 50 100
Va26 4478 3.120 1.318 0.768 1.803 0.905 0.470 0.385 6.280 4.025 1.788 1.153
H95 5.318 4.078 1350 0.723 2.098 1.103 0.388 0.358 7.395 5.180 1.738 1.075
A661 5.290 3.638 0.998 0.660 1.008 0.868 0.370 0.340 6.298 4.505 1.368 1.000
TA85-17 4.053 2.715 0.708 0.383 1.293 0.903 0.405 0.190 5.345 3.618 1.113 0.573
Hi31l 2.548 1.500 0.890 0.115 0.450 0.220 0.140 0.070 2.998 1.720 1.030 0.185
ICAL210 4.013 2.680 1.018 0.365 1.430 0.790 0.258 0.095 5.443 3.470 1.276 0.460
Inbred mean 4283 2.955 1.047 0.502 1.347 0.798 0.339 0.240 5.626 3.753 1.386 0.741
Va26 X H95 5.655 3.508 2.270 1.055 1.445 0.755 0.490 0.348 7.100 4.263 1.508 1.403
Va26 X A661 4985 3.033 1.448 0.783 1.418 0.803 0.468 0.323 5.703 3.835 1.916 1.105
Va26 X TA85-17 6.633 5348 2910 0.950 1.573 1.218 0.583 0.323 8.205 6.798 3.493 1.273
Va26 X Hi31 5.823 3818 1.158 0.540 1.798 0.875 0.423 0.245 7.620 4.693 1.581 0.785
Va26 X ICAL210 6.370 4388 2.493 0918 1.365 0.823 0.608 0.355 7.735 5.243 3.101 1.272
H95 X A661 6.530 3.760 1.343 0.640 1.920 0.988 0.470 0.288 8.450 4.680 1.813 0.928
H95 X TA85-17 7.543 4513 2.538 0.813 2.248 1.138 0.743 0.315 9.790 5.650 3.281 1.128
H95 X Hi31 6.656 5.015 2.563 0.883 1.808 1.238 0.758 0.333 8.478 6.253 3.348 1.215

H95 X ICAL210 6.263 3.925 2.175 0.688 1.695 0.870 0.770 0.415 7.963 4.795 2.945 1.102
A661 X TA85-17 7.000 3.525 2.257 0975 1.333 0.788 0.693 0.345 8.333 4.313 2.950 1.395
A661 X Hi31l 5.860 3.115 1.225 0.632 1.195 0.505 0.373 0.308 7.055 3.620 1.598 0.940
A661 X ICAL210 5.648 2.780 1.565 0.723 1.050 0.493 0.488 0.345 6.698 3.273 2.053 1.068
TA85-17 X Hi31 5.658 3.375 1.792 0.895 1.445 0.773 0.605 0.348 6.853 4.148 2.397 1.243
TA85-17XICAL210 6.503 3.893 1.935 0.692 1.893 0.788 0.405 0.198 8.395 4.680 2.340 0.890
Hi31 XICAL210 6.050 4.325 2.178 0.542 2.033 1.163 0.513 0.172 8.095 5.488 3.231 0.715

F\ mean 6.212 3.888 1.990 0.782 1.615 0.888 0.559 0.311 7.765 4.782 2.504 1.097
Total mean 5660 3.622 1.706 0.722 1.538 0.872 0.556 0.290 7.154 4.499 2262 0.996
Percentage (%) 100.0 63.99 30.14 12.75 100.0 57.94 36.15 1926 100.0 62.89 31.62 13.92
LSDy45(b) 0.307 0.170 0.133 0.050 0.133 0.078 0.051 0.035 0.400 0211 0.151 0.073
LSDy5(a) 0.159 0.086 0.192

“Means of four duplications.
¥ Concentration of NH, (mM).

Bl Va26 X TA85-17 £ A (5.348g/3 plants) » HZ ks H95 X Hi31(5.015g/3 plants) » f/N& ks A661 X
ICAL210(2.780 g/3 plants) o £ 50mM $FJEERE - HBFE A 2.910~1.158g/3 plants 2[5 » Ll Va26 X
TA85-17 K » /N by Va26 X Hi31 o fF 100mM £ EE I » HA LAY 1.005~0.540g/3 plants Z [ »
LA Va26 X H95 i K - fe/NE By Va26 X Hi3 1 < fRECFZYI BRI > 78 5SmM SR FERY - HLABR AR 2.248
~1.050g/3 plants 2] » L H95 X TA85-17 f A » /N by A661 X ICAL210 » 7F 25mM $4 3 FE - H:
ELAHA 1.238~0.493g/3 plants 2] - DL H9 XHi31l fk » £/ &R A661 X ICAL210 « 7F 50mM £%
PSR o HAB AR 0.770~0.373g/3 plants Z [ » DL H95 X ICAL210 £ A » /N Fy A661 X Hi3l -
7E 100mM $EJSEERE » HAB A 0.415~0.172g/3 plants 2 » LL H95 XICAL210 fK » H/NE B
Hi31 X ICAL210 - 3k fass ) Y F T » 76 5SmM S5 I8 BERE » H#8 B AR 9.790~5.703g/3 plants
Z 2 DL H95 X TA85-17 f K » i/ N iy Va26 X A661<7F 25mM  $47 g » HAR BL /A 6.798 ~3.273g/3
plants ;2[5 » Ll Va26 X TA85-17 fx K » f/N& By A661 XICAL210 o #F 50mM S SR » HBE AR
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3.493~1.508g/3 plants [ » [l Va26 X TA85-17 i A » fi/N& ks Va26 X H95 « 7F 100mM $#JEEE R »

HAE A 1.403~0.715g/3 plants Z [ » DL Va26 X H95 ik » /N B Hi31 X ICAL210 « F, BASfi
i $22 1k O 2R » LA X AN Y Bz i X it 2 ) 588 2 L 1 L 2 e 8 » 911400 Va26 X HO5 ~ Va26 X TA85-17
H95 X TA85-17 ~ H95 X Hi31 «

FIA Griffing 73 2 850 1 EITH G ST 0TS ERAIER 2 » HRPOIE A w2 e B35
WP E ~ AR ) U B Y AR VO RE NH, IR N - 5 73977 (GCA) R Rk &5 135
JI(SCAVE #5725 » RO — M G DR ARG 1 —F R AR B HANRAE I LB - H
GCA/SCA ¥/ LUl » festh LERHZY)E ~ MLESREY) i BB R ARG Y S R B - 2 IR NH, e 7R e e
IR Z S o BIERAE NH, IR R (5~25mM) iR =iy NH, SRR » By GCA/SCA 15
FiLUA - FRoRTERE NH IR T - — Bl & 778 7 0 O R 51 L S BB R K -
| 2. NRISFIEE T TRV EM G 18 902398

Table 2. Mean squares of maize dry weight for combining ability analysis, based on Griffing's mode 1, method 2, at
four ammonium concentrations

Shoot dry weight Root dry weight Total dry weight
Source DF ”
5 25 50 100 5 25 50 100 5 25 50 100
G.CA 5 0.99%* 0.63** 0.80** 0.07** 0.18*%* 0.09** 0.10** 0.02%* 2.14%* 1.19%* 1.36** (.16**
S.C.A. 15 1.46%* 0.80** 0.71** 0.04** 0.15%* 0.06** 0.05** 0.01** 2.21** 1.24** 1.06** 0.08**
Error 60 005 002 001 0.001 0.01 0.001 0.001 0.001 0.08 0.02 0.01 0.002
GCA/SCA 0.67 0.79 1.12 1.72 1.20 1.48 193 202 097 096 1.28 213

“ Concentration of NH4+(mM).
Y#* Sjgnificant at 0.01 probability level.

A A RAEPYRRSEI S T » H— R &5 TR 3 » S M T A 2 B 6 e
(G4 T (SmM) + FI%% Va26 S EUROME » EBH & SL I A » B R 70 HE (MR TEAE 5
HOS e SR T HIRBIEN — iRl A TR0 - Fo7 HOS EUERIRIN SR MM ILINAETE - T
Hi31 B ICAL210 {EAHS BEMIE 100 FHI 2B - J0m FUA R M MO A7 1E - T A661 5
TA85-17 HIf AR -
® 3. NASRE T ERARZR—HHEEG JIRER

Table 3. General combining ability of dry weight of maize inbred lines estimated in diallel crosses at four ammonium

concentrations

) Shoot dry weight (g/3 plants)” Root dry weight (g/3 plants) Total dry weight (g/3 plants)

Inbred line
57 25 50 100 5 25 50 100 5 25 50 100
Va26 -0.150 0.123 0.107 0.108 -0.003 0.060 -0.029 0.041 -0.144 0.183 0.077 0.147
H95 0.457 0.441 0.233 0.076 0.347 0.136 0.086 0.048 0.811 0.573 0.318 0.120
A661 0.122 -0.233 -0.327 0.020 -0.288 -0.098 -0.101 0.032 -0.155 -0.336 -0.427 0.058
TA85-17 0.227 0.092 0.287 0.022 0.068 0.076 0.047 -0.016 0.274 0.176 0.336 0.013
Hi31 -0.560 -0.338 -0.466 -0.149 -0.169 -0.138 -0.058 -0.061 -0.748 -0.472 -0.525 -0.213
ICAL210 -0.096 -0.085 0.166 -0.078 0.045 -0.035 0.055 -0.044 -0.038 -0.125 0.220 -0.125
SE(Gi-Gj) 0.111 0.061 0.048 0.018 0.048 0.028 0.018 0.013 0.144 0.076 0.054 0.026

“ Means of four duplications.
Y Concentration of NH,'(mM).
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VURESZIRE T » Bk Fy AR R & T BT IRE 4 - Hu LR EIREL - 16 SmM §%
JELEERE > Va26 X H95 ~ Va26 X A661 Kz A661 X ICAL210 FIH &Y SCA W » iff H95 X TA85-17 ~ H95
X Hi31 Jz Hi31 X ICAL210 = R H 5 KHYTE SCA SUFE(E « 7 25mM $# BER¥ » Va26 X H95~ Va26
X A661 7 A661 XICAL210 =F I H &1y SCA #E(E » 1 Va26 X TA85-17 ~ H95 X Hi31 & Hi3l X
ICAL210 2 A IERE - 76 S50mM $£3EE N » Va26 X A661 ~ Va26 X Hi31 & H95 X A661 3
11 SCA ZUJFE(E » T Va26 X TA85-17~H95 X Hi31 Jz A661 X TA85-17 IR AN IERFEE - £ 100mM
SEISEERE - Va26 X Hi31 ~ HO5 X A661 I A SCA SFEME » T Va26 X H95 ~ Va26 X ICAL210 ~ H95
X Hi31 ~ A661 X TA85-17 J% TA85-17 X Hi31 HI| 2 IRk A HIFHY SCA S FE(H -

R 4. PRISHEE T Rk F BRI S 18U

Table 4. Specific combining ability of dry weight of maize hybrids estimated in diallel crosses at four ammonium

concentrations
Shoot dry weight (g/3 plants)” Root dry weight (g/3 plants) Total dry weight (g/3 plants)

Fiy oross 5¥ 25 50 100 5 25 50 100 5 25 50 100

Va26xH95 -0.312 -0.677 0.250 0.169 -0.403 -0.313 0.012 -0.032 -0.721 -0.982 0.264 0.141
Va26xA661 -0.647 -0.479 -0.311 -0.047 -0.496 -0.305 -0.222 -0.041 -1.152 -0.500 -0.536 -0.096
Va26xTA85-17 0.895 1.512 0.837 0.118 0.004 0.410 -0.056 0.006 0922 1950 0.779 0.117
Va26xHi31 0.872 0411 -0.163 -0.121 0466 0.082 -0.111 -0.026 1358 0.493 -0.273 -0.145
Va26xICAL210 0.956 0.728 0.540 0.185 -0.181 0.026 0.161 0.068 0.764 0.696 0.702 0.255
H95xA661 0.290 -0.069 -0.242 -0.158 0.356 0.078 -0.135 -0.082 0.640 -0.045 -0.379 -0.246
H95xTA85-17 1.198 0.358 0.339 0.012 0328 0.054 0.089 -0.007 1551 0413 0425 -0.001
H95xHi31 1.098 1.291 1.146 0.253 0.125 0368 0.336 0.055 1.259 1.663 1.484 0.313
H95xICAL210 0.241 -0.052 0.097 -0.013 -0.202 -0.102 0.108 0.122 0.035 -0.141 0.206 0.113
A661xTA85-17 0.990 0.044 1.219 0231 0.048 -0.061 0.326 0.038 1.061 -0.016 1.563 0.328
A661xHi31 0.637 0.064 0.039 0.060 0.147 -0.129 0.029 0.046 0.804 -0.060 0.066 0.099
A661XICAL210 -0.039 -0.523 0.148 0.078 -0.212 -0.245 -0.102 0.067 -0.262 -0.755 0.046 0.139
TA85-17xHi31 0.330 -0.000 0.292 0320 0.042 -0.036 -0.022 0.134 0.173 -0.044 0269 0.447
TA85-17xICAL210 0.711 0.264 0.403 0.046 0.275 -0.124 0.082 -0.033 1.006 0.141 0.483 0.007
Hi31 xICAL210 1.045 1.126 0.799 0.067 0.652 0.465 0.295 -0.012 1.727 1.596 1.094 0.057
E (Sij-Sik) 0.294 0.162 0.127 0.048 0.127 0.075 0.048 0.033 0.383 0.201 0.144 0.069
SE (Sij-Skl) 0.272  0.150 0.118 0.044 0.117 0.069 0.044 0.031 0.354 0.187 0.133 0.064

“Means of four duplications.
Y Concentration of NH, (mM).

MRERHZYERREL » 16 SmM $ZIRE T » Va26 X HI5 ~ Va26 X A661 KRBT KRYE SCA ZUEMH »
ifi Va26 X Hi31 ~ H95 X A661 ~ H95 X TA85-17 K Hi31 X ICAL210 HIEHF Hii A2 SCA NEMH - 1F
25mM $EIEEER > Va26 X H95 ~ Va26 X A661 J A661 X ICAL210 KIFi AN E SCA UMEM » T Va26
X TA85-17 ~ H95 X Hi31 Jz Hi31 X ICAL210 =ff&KBIF Higg Ak SCA SFEME - 75 50mM $Fy8EE T »
Va26 X A661 ~ H95 X A661 ~ Va26 X Hi31 Jz A661 X ICAL210 I A& SCA ZEME » i H9S5 X
Hi31 + A661 X TA85-17 J Hi31 X ICAL210 =F &K IF Hi#E A SCA 3HEM - 7 100mM S -
Va26 X A6611 ~ HO95S X A661 Jz TA85-17 X ICAL210 EKEHIHE KM E SCA 3 ME » 1l Va26 X ICAL210 »
H95 X Hi31+H95 X ICAL210~ A661 X Hi3 1> A661 X ICAL210 J, TA85-17 X Hi31 HIFEHF Hii A2 SCA
BEE -
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PR S ) B Y B RS ST SUREAE - AE SmM SRS R > Va26 X H95+ Va26 X A661~A661 X ICAL210
= Z RN SCA SUFEIE - T Va26 X Hi31+H95 X TA85-17~H95 X Hi3 1+ A661 X TA85-17-TA85-17
XICAL210 K Hi31 X ICAL210 %I IF Hiig K2 SCA SFE(E o 45 25mM 43S T » Va26 X H95 »
Va26 X A661 K A661 XTICAL210 =FH KRB AN E SCA M - I Va26 X TA85-17 ~ HO5 X Hi31 J¢
Hi31 XICAL210 ={E#H&HIERIRE Higg Kk SCA SE - £ S0mM S » Va26 X A661 ~ Va26
X Hi31 Jz H95 X A661 ={i#H &I AR & SCA SFE(H » 1 H95 X Hi31 ~ A661 X TA85-17 Jz Hi3l
XICAL210 =l &R IE Hig A2 SCA SUE(H - £ 100mM $FI=E R » Va26 X A661 ~ Va26 X Hi3l
B H95 X A661 % = {E#H & R B AW & SCA ZFEE » T Va26 X Hi31 ~ H95 X Hi31 » A661 X TA85-17
B TA85-17 X Hi3 1 ZEPU{E#H & BB TF Higi k&2 SCA S FE(H -

T

A AW ZERR B SR O T INE 100mM B - FORRE TRYZEEFR » 3 H B BRI 5 RIS
Wz G (SR iy e > LA R B 5 (S0~ 100m M) SE BB 5 P 3 {4 50 A e SAE AN R 8 R 15
o AT F oK AT Y 28 2 AR A R B BRI 1 72 AP AE - B MR RBIY Z — el & 0
(GCA) ~ R IR JI(SCA) B2 IE [ A S e (RE) Fir 2[Rl 52 %8¢ » 1y Hos2 38 0y LEE 2 B GCA>RE>SCA (2

ZARVEHI P % % (Sprague & Tatum 1942) - GCA Bl SCA 7709 A/IN] FIFR PR E BE R 7 Y 5
GCA 75 Ay EEBIEBORI » FER IS IR ER 2 0 56 X1 P 2 1 g R B (G B8 K B4 = 1Ty SCA B 75 Rl
A LE BRI - s B FE KT 0 S5 7 6 R Rl b AH LA A2 A R BB 5 TE S A E B AT AE
R FORRIAHIIE R A [E A BB 522 ) (Rojas & Sprague 1952) -

FORGyE NH, N SRR 8GR 10 mM(Xu e al. 1992) » (KL E FORARREE KR RAE 10
~40 mM R - B4R EESEZYIE - ARERTH Y B B R 2 Y L SR B - KR 3 AR K Y 2 B
% NH, N RERGH S - LGB ER &2 TR B (Wu er al. 1998) - ifij B A8 HH B T 92 /R
RIERTE TR 1R - AR SR (50~ 100 mM) L IR o 1 » AN e 8 R BY A B 1 22
FE(HE 2003b) 5 00 KoK S i 2 W) B Bk [A] A I 3R O R R o AH B B 92 IR B R GS(glutamine
synthetase) ~ GOGAT(glutamate synthase)f] GDH(glutamate dehydrogenase)yif4: Bil 7 %) 55 [ M AH B 14 77
1 » RIS 2 B — T SR T M 19 K/ N S i 322 T e 1 P 5 55 E 2 RS B &l e B0 s 1 5
SR P B 52 35 AR SR IR R A AL [R5 (Wu et al. 1998 5 355 2003c) »

AWFFE R PR E K S Ee i S22 1 o< R B EC - DL 6 i K 385 S HAH AL AR (IE ) T i 151
15 fidl Fy BLACHE Ry Aokt » AE 4 RESEE 7RI R (5 ~ 25~ 50 ~ 100mM)f* IR 2= rR A b B R B 8% » 5 IR B
ARG < B EREZ VI ~ ARER ) B A R R AR 2 ) S R B SR I < BT 2GR KER L 5 A
[FEIAYEAREE N - HAA R EARER F BARERGE 5 AR I AR AR R =iz ) A R B A B
HY 72 BAFAE - TR REE#Z N (50~100mM) » HAZRHLL Va26 ~ HIS ~ A661 55 = Hll LG it 21 +
MEEARFE L Va26 X H95 ~ Va26 X ICAL210 ~ H95 X Hi31 ~ A661 X TA85-17 kz TA85-17 X Hi31 F 3R
R §2 1 - B Griffing #1& J1 0 T BURS R < EESHZYIE ~ MRESHZY) ENIREARAERZ P - 4 S
~100mM $ZEEE N 3952 — A & JJ(GCAFIRF FRAH & JI(SCA) S B MU SL [R5 %8 5 Bl SRR B 1Y
fn - H GCA/SCA 377 L 2B RMES - RoRTEm BRI N H MRy g sREl GCA FEXIAY LB L E
IR R YIBAER o REETE S SL R RE T - vl i B A 5 I AR B SRIT % 1 HY GCAR ) ke SCA
FEIN B - QT Al AN B2 M i & BE IR Y -
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5| B3 BK

AOGIE ~ E R - S IR o 20032 o FOKTE TR A MY 8L 1 R PERL G D00 AT o R EE RSN
%% 52:119-129

OG> Bk~ T H S B B o 2003b o T KR EIRREE S B S22 FEBRME o IR
5% 52:130-135 -

AU ~ HCRE ~ SRR~ IR 0 2003c o FORSEETZY) B RE AL I SR E PR L AHRR o e
5% 52:236-245 -

Bennett, W. F., J. Pesek, and J. J. Hanway. 1964. Effect of nitrate and ammonium on growth of corn in
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Summary

Shieh, G. J., W. L. Tsaur, K. H. Yang, and H. S. Lu. 2004. Analysis of ammonium tolerance and combining
ability of maize (Zea mays L.) seedling. J. Agric. Res. China 53:79-86.

Fifteen F, cross combinations and their parental inbred lines of maize (Zea mays L.) were analyzed in
this study. Four replicates, 3 plants of each genotypes, were tested at the concentrations (5, 25, 50, 100 mM)
of ammonium (NH, ) to evaluate the tolerance of maize inbreds and hybrids to ammonium-nitrogen
(NH4+-N) maize seedlings were grown in sand culture and supplemented with different concentrations of
ammonium in green house, seedlings were harvested at 16 days after application of ammonium-nitrogen
(NH4+ -N) to determine the shoot, root and total dry mass. Analysis of variance indicated that shoot, root
and total dry weight were highly affected by ammonium ion, genotype, and interaction of ammonium x
genotype. The shoot dry weight, root dry weight and total dry weight were decreased while the ammonium
concentration increased. The F, seedling showed more dry weight than the inbred line at various
ammonium concentrations. In this trial, the degree of tolerance for ammonium showed variation in inbred
lines and their F; cross combinations. Based on Griffing's analysis, the result indicated that the general
combining ability (GCA) and specific combining ability (SCA) showed significant effect on shoot dry
weight, root dry weight and total dry weight at various ammonium concentration. The GCA/SCA ratio of
dry weight in high NH," concentrations (50~100mM) were larger than low NH," concentration (5-25mM).
In this trial, the genotype Va26, H95, A661, Va26 X H95 » Va26 X ICAL210 ~ H95 X Hi31 » A661 X TA85-17,

TA85-17 X Hi31 showed better ammonium tolerance when grown in higher ammonium concentrations.

Key words: Ammonium (NH," ), Maize, Tolerance, Combining ability.
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