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RSMESFEROAEREEZEE - HPR5E 3 ERFS IR REEHE
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BEFHE FRNERBMEREEEthERZR - B Griffing ZHE& 747 >
HUR TR ~ #5343 HRFANBFREST—REST1(GCA) ~ Bk
HETSCARERTHUERE S BEERFFHRATE HPEHZ K/NEHRGCA>
RE>SCA ZH#i% - TEEKBE T (50 mM LL_E)HE GCA/SCA 75 HH B2 B/ N B8
RE(S-25 mM) - FIF A B 2T LL TA85-17 ~ HO5 & A661 BB BRIE Mg »
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R RIRE KRR B L B R it S tE th B A 22 2 > AR SRR ARTERE 71 1000ppm RUSLIERE T » H3
ZFASBARAM 7 BN HI (Megie et al.1967) ° Barker & A (1970508 R H h A+ B Z 8B FHUEFEEM
BB HE Y - Allard & Ohlrogge(1964) L NH,H,PO, K (NH,),HPO, M T EHI{L &9 B RAEEIT R 4,
B8 5 45 SRR (NH,),HPO, FTB Y NH, 8 EREF R F R T HAENEEEA » 7 45ppm AIEIE
ETEHE 2 K> EXREFHEFINZEIEE M Colliver & Welch(1970a, by iR B S H T K A& 4R Y
T IEA NH; + NH, 1R A EE 1000ppm B 0 KAV EE F HBLZINGIRIR R - R BRI ERAREBRE K
ZEEBIR -

TS HEYNIEE > LR FREERRETETRIREK - AWFeENERET T R&IEE
HAREREKEFERTRE RS B ESEFREMENHRREXEREZZ% -

MRS IE

AHF5E LA 6 il £ K (maize; Zea maize L.)H 3/ (ICAL210, Hi31, TA85-17, H95, A661, PH9)f HAH
B AL 2 A 30 [ERAMEIER 1) Bl 5 FERMEESZIREE (0, 5, 25, 50, 100 mM)° pH B 6.5 E1TREH -
HEEA > HBRERE TR > ERUSRIE - =518 - FEERR 50 K/EE - REF M %K -
RI&NG 50 pifEFIERKRAKR b > B 2RF L > BREEZEFISRMA 30 ml EHEBK £
36+1°C WIERAERFEETHET AR - SHRGIZRHEF 2B THACRZRHEL 2 mm) - HHFEH
REHBBERKER I HZBEFE - FHFENREHHBEIRR 10 HZBFH - TES 285 8iBE
TETE T ISR ¢ h

(DP9 F HEL (mean germination time, day)=
f:BHZEFRE - V: BERBZRE > n: BMEFH

n
(2)FEHZ (germination rate, %)= N X 100%
n: MEBEFE > N: BETE

3 HAME S

3)3 H# %24 ( germination potential in 3 days, %)= —— X 100%
(4328 (germination coefficient, %/day)= ﬂ X 100%
BT HH

RGN IR Z BB ETE 7T 07 R I EREE LB > RIRELL Griffing 2 535 10 23 13847
#84 7147 W7 (Griffing 1956) °

R1. 2ERARAERBELRZAE - AR RE

Table 1. The code, name and pedigree of inbred lines in diallel cross set

Code Inbred lines Pedigree

A ICAL210 Cuban flint

B Hi3l (B68 XMV source) BCs
C TA85-17 RSC81-9001-12, S,

D H95 Oh43 X CI90A

E A661 Minn. Syn. AS-A

F PH9 Tiniguib flint
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T KEFERRKRE T > H 36 (HERIE 7T O ZERIPE 2 - 0T LHTFSRE FRER
ERAIR AR x RN ZRIEMSE - B RERRA - 355 -3 BTSN F RSN
R e MBS 2R > oA F S FIRERES R EHEN T EZE ; FRES R R
HERFHPAFMER - MAEANFZEE T LERNYRRTE DA —E -

HARZRE TR FHERZ T IERGEE 3) - R FIE R E TR AR - T
AR ~ 3 QRSN (RBAIPEE SRR g 2 M fEe ) - BB EE somM IRESZ 28T
TNBARE » BNFRIR S 7R 3 o A AR RH B (R A -

SEEBBESHT BRI ZRNE 4 BrFHOBFRF LA R ZEENT 1.766 (TA85-17)
~2.20 (A661)K 2 [ 155 1.90 K T E LAV E N2 1.54 (PHOXTAS5-17) ~2.32( Hi31 x ICAL210)
Ko HFGES 1.88 K « B#EHE > EHLARZIBENT 47.06 (Hi3l) ~84.53% (TA85-17)2/H » T
74.17% ; T EEAFEREE B H 62.0 (Hi31 x H95) ~90.66% ( I[CAL210xH95) » EFI{HE 82.52% ° 3 H
BHA LRI AR ZBENN 23.60%(Hi31) ~48.19%( TA8S-17) ; M B A MERYE E 2 27.64 (Hi31
x ICAL210) ~57.40% (PH9xHi31) » ETE{ER 45.25%  BH BB R » TEHRXRZB RN 46.93
(Hi31) ~ 84.53 %/day (TA85-17) » HPIGEE 73.24% ; MERLEAEE N 59.33 (Hi31 x ICAL210) ~
93.86 %/day (TA85-17 x A661) > HIEH{EFS 81.65 %/day ° f55 Miam » FIRIRBLIELZEEBRERL R °
B3 R HILL TA85-17 #I H9S FIRE(E L HE LRk » M Hi31 I PHO MR{E B 50 R KE + EZERIFRIEL
ICAL210 x H95 ~ TA85-17 x A661 ~ H95 x TA85-17 Kl PHO x Hi31 #&{F » 2IREERI T8 F R R
KEVBEHAE 3 HBEF AN FRE -

+® 2. TR NHARET 6X6 2 ERMAHEFERE T 235751

Table 2. Analysis of variance for germination characters of 6x6 diallel crosses germinated at five ammonium

concentrations

Mean Germination Germination Germination
Source Df germination time rate potential in 3 days coefficient
Block 2 0.005 0.54 2.84 10.16
NH,* 4 0.395%+" 6374.91%* 1855.96%* 6194.93%*
Error(a) 8 0.007 30.23 19.68 33.29
Entry 35 0.624** 1492.38%* 1039.61%* 1601.68%*
NH4* Xentry 140 0.043** 181.34** 63.69%* 182.31%*
Error(b) 350 0.007 9.18 7.67 8.46

Z""“Significant at 0.01 probability level.

#* 3. AR NH/ARET 36 HE KERBE T HFMER 2 THE

Table 3. Means of seed germination characters of corn at five ammonium concentrations across 36 genotypes

Concentration of NH,* Mean germination time Germination rate Germination potential in Germination coefficient

(mM) (day) (%) 3 days (%) (%/day)
1.87 89.38 48.59 88.70
5 1.86 86.50 47.80 85.92
25 1.87 84.83 43.79 83.66
50 1.85 78.79 43.37 78.57
100 1.87 69.16 38.22 68.38

LSDg.0s 0.03 1.72 1.39 1.81
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RIEES TR TE T F SR B T B RIS 1B 5 i 245 R (R 5) T B PR TR~ #HER
3 ARFEHBMBFREZHR > TREMEFEET » RMHEIHZ I ET1(GCA) ~ FRHES
F(SCAYRIF R 72 58 185 (RE) AT £ [F B 2 » TN E 23 GCA> RE> SCA Zili%) - [Flig &
(B8 2 P R 1 750 S HA T8 (50-100mM) T HL AR 8% U B (5-25mM) T EH /M) GCA/ SCA HL1H -
T4 ZRENHSAEESHTENK6 X6 ZEXHAMETFEFERZITHE

Table 4. Means of seed germination characters of maize from 36- genotype combination.Data was maxed from five
ammonium concentrations

Source Mean germination time Germination rate Germination potential in Germination coefficient
(day) (%) 3 days (%) (%/day)
Inbred line
Range 1.766-2.200 47.06-84.53 23.60-48.19 46.93-84.53
(TA85-17~A661) (Hi31~TA85-17) (Hi31~TA85-17) (Hi31~TA85-17)
Average 1.90 74.17 39.89 73.24
Hybrid
Range 1.540-2.320 62.00-90.66 27.64-57.40 59.33-93.86
(PH9xTA85-17~ (Hi31xH95~ICAL (Hi31xICAL (Hi31xICAL 210~
Hi31xICAL 210) 210xH95) 210~PH9xhi31) TA85-17xA661)
Average 1.88 82.52 45.25 81.65
LSDo.0s 0.06 2.17 1.98 2.08

#5. FF NH/BRET EXETEERFERBE B O E

Table 5. Mean squares of seed germination characters of maize from combining ability analysis, based on Griffing's
model, method 1, at five ammonium concentrations

Concentration of NH*4

Source Df 0 5 25 50 100
Mean germination time
GCA 5 0.0598%*" 0.1255%* 0.0544%** 0.0581%* 0.1846%*
SCA 15 0.0110%* 0.0147%* 0.0115%* 0.0162** ~ 0.0386%**
RE 15 0.0453%* 0.0979** 0.0600%** 0.0473%* 0.1161%**
Error 70 0.0023 0.0043 0.0014 0.0010 0.0034
GCA/SCA 5.4300 8.5300 4.7300 3.5800 4.7800
Germination rate
GCA S 145.007** 420.488%** 307.274** 252.869%* 530.563%*
SCA 15 59.730%* 56.940** 64.041%** 105.403%* 230.175%*
RE 15 59.896** 148.577%* 114.977** 196.548** 136.577%*
Error 70 4.376 3.146 2.125 3.775 1.876
GCA/SCA 2.420 7.338 4.790 2.390 2.300
Germination potential in 3 days
GCA 5 110.311%* 339.730%* 163.196** 117.586** 233.788%**
SCA - 15 30.101%* 17.856** 22.937** 48.071%* 79.411%*
RE 15 62.905%* 142.232%* 84.604** 114.010** 106.409%*
Error 70 2.837 5.403 1.155 1.559 1.828
GCA/SCA 3.660 19.020 7.110 2.440 2.944
Germination coefficient
GCA 5 153.106** 469.091** 346.770%* 236.483** 547.733**
SCA 15 58.205%* 53.252** 50.054** 108.025%* 233.577**
RE 15 62.370%* 173.481%** 135.777** 197.096** 156.725%*
Error 70 3.908 2.998 1.503 3.558 2.145
GCA/SCA 2.630 8.800 6.920 2.180 2.340

Z”"“Signiﬁcant at 0.01 probability level.
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RIBERFEIKIEE THAB R ASERF R Z —REA NIQEEGE 6) AR FRE[ME - T
SHAEIRESLIARE T - TA85-17 ~ HO5 Il PHY ¥ ={HE R RMBAME » MRS ERRAAHA ZEKE
EEE T8 FRE ISR M A6l K& Hi3l QIS EE - BARRTIH M UE - SR 2m
) RREMEHIEE T Hi31 BRRESEE R THEZRARHERS TFIREF 2 EREE
i TA85-17 K H95 M{EAIBIEE » REFERS AN EF <ER > BREMBEFEZQEFTE -
A661 TEIRSFIERE T RIS & H » (HESIKIEE T (50-100mM)HI 2B K ZIELE » RREEKIRE
T A661 BEMERIREIEMBF 2R -8 3 HEFAMS > N E M EERE T Hi3l BRXRHBAHE »
ETILERREERE S RE 2 BHFEE 5 1 TA85-17 K H95 (BB K2 E(E » Rt — (@
H3 % BEaWHE SR 2B F R - T A66l IERSZIRE(0-25mM) FRIBEHE » HESKIRET
(50-100 mM)HI| 23R IFHFE » FRIEREIRE T EROBM AR Z BT FHE - (BEESHRET A661
R R B R R AL h B 5 2 - B FRBIM S > P EMEEBE T > Hi3l B AR A
FE{E » 7% Hi31 BERRHERS AR IR BE 8 F 2 HR ; 1M TA8S-17 K H95 BB K ZIEL

6. T[F NHABE T XA BT R SERF IR — R & BB L E
Table 6. The general combining ability effect of seed germination characters of maize estimated in diallel cross, at five
ammonium concentrations

NH," conc.
Inbred line 0 5 25 50 100
Mean germination time (day)
A (ICAL210) 0.0217 -0.0203 0.0296 0.0326 -0.1431
B (Hi31) 0.0762 0.1760 0.0646 0.0546 0.1676
C (TA85-17) -0.0601 -0.0698 -0.1117 -0.1048 -0.0181
D (H95) -0.0113 -0.0634 -0.0142 -0.0106 -0.0617
E (A661) 0.0720 0.0654 0.0629 0.0799 0.1340
F (PH9) -0.0985 -0.0878 -0.0312 -0.0517 -0.0787
S.E.(gi-g) 0.0194 0.0268 0.0151 0.0130 0.0238
Germination rate (%)
A (ICAL210) 2.9444 0.0555 1.0000 1.3703 -0.6111
B (Hi31) -5.0000 -0.8888 -9.6666 -9.0185 -12.5000
C (TA85-17) 47222 6.0555 4.9444 2.2037 3.4444
D (H95) 0.2777 4.4444 2.4444 0.6481 3.8888
E (A661) 1.3333 -3.5555 -0.4444 4.0370 6.1111
F (PH9) 1.6111 2.8889 1.7222 0.7592 -0.3333
S.E.(g-g) 0.8540 0.7241 0.5952 0.7932 0.5591
Germination pontential in 3 days (%)
A (ICAL210) 0.6648 0.8120 -0.3685 -0.2851 2.5935
B (Hi31) -4.0935 -8.4574 -5.6712 -5.5546 -8.8398
C (TA85-17) 4.3898 4.8481 5.2814 3.8537 2.2824
D (H95) 0.0870 3.2814 1.0537 0.1453 2.4370
E (A661) -2.6379 -4.4240 -1.9713 0.0564 0.4268
F (PH9) 1.5898 3.9398 1.6759 1.7842 1.0990
S.E.(g-g) 0.6876 0.9489 0.4389 0.5097 0.5520
Germination coeffcient (%/day)
A (ICAL210) 3.2047 -0.1481 0.7222 1.4814 -0.1111
B (Hi31) -5.1481 -10.2592 -10.1666 -8.8518 -12.9444
C (TA85-17) 4.6851 6.8518 5.8333 2.2592 3.3333
D (H95) 0.2963 4.7407 2.2777 0.8148 4.3888
E (A661) -1.6481 -3.7592 0.1666 3.3703 5.5000
F (PH9) -1.4259 2.5740 1.1667 0.9259 -0.1666

S.E.(gi-g) 0.8071 0.7069 0.5006 0.7700 0.5979
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FEfE » R —HERXREERL AP IRE BERZHFER - Ac6l TEIRSLIRA(0-25mM) T R
BEE > (B SR E T (50-100mM) HI| 2T IEFUE » FRTE(KSEIRE T 29 BE A HE 2 B 54
T (BAESSRE T A661 HIEET 2 I s ihsm H 58 3 2F 2 etk o

& S AR R > 72 100mM SR T > LIE A% TA8S-17 ~ HOS Fl1 A661 F I s {E 2 —ik#H
Ehe

£ 100mM $ZIRE T > BATER HF AR Z Rk & T A (R 7) - MR FIFEM S » Ll CxE
(TA85-17 x A661) 2 CxF (TA85-17 x PHO) B ¥ A 2 B FEfE » T BxC(Hi31 x TA85-17)AIEH#AZ
ERUESE » HEERNF - 0.22~0.21 K c BEFARM S » LL CxF (TA85-17 x PH9)HI DXxE(H95 x A661)
BEBKZAZEME » T BxE(Hi31 x A661)F BxF(Hi31 x PHO)HI B A B A2 FRESE » HBEN®
-3.28 ~20.67% ° i 3 HEEZHFEAME » BxC(Hi31 x TA85-17) ~ CxD(TA85-17 x H95)F1 DxF(H95 x PH9)
EZHEAWKZEMIEE - T BxFHi31 x PHY)FI CxE(TA85-17 x A661) HIIEHH# A2 EREE » &
BEN -2.54 ~10.21 % - FEFFREIMS ° BxC (Hi31 x TASS- 1D EHHAZ B4 EE » T BxE
(Hi31 x A661) ~ BxF (Hi31 x PHO)[1 CxE (TA85-17 x A661)% = (B4 1 & B BA 8K 2 IEREfE » &
BEN -3.44 ~19.72 %lday © F7 & Z MR ZRIMLALLE » LL BXE (Hi31 x A661) ~ BxF (Hi31 x PH9)
1 CxE (TA85-17 x A66 =AM ATE R AR E T MR BEARENFHRBEE S -

£ 100mM SRR T » BEAREF AR Z ERRUEME 8) » MR FIMM S » Ll AxB £
BxA B HRAZERIZENE ; T BxC 82 CxB AR R K ZIERSEME » HIF R HE(E - 8 21
1 -0.375 ~0.480 K ~ BLEHF M S » LL BxE & ExB ~ DxE B ExD B H kK2 BRSEE ; T AxB
Bl BxA I BB R A Z IERIZUENE » HIERZIEE 2 B EZ A -11.00 ~19.33% ° it 3 HEFRMS »
LIBxC 8 CxB ~ BxF ¥ FxB 2B H R K Z EHIZLESE : M AxB Bl BxA - AxE ¥ ExA I EH &K K
ZIERISSFESE » HIER A FEME 2 B E AN -10.80 ~16.60% ° #t (B S » BxC 82 CxB - BxE H

R 7. 7£ 100 mMINH TRE T F A& B F MR Z Rk S )3 e fE
Table 7. Effect of specific combining ability on the seed germination characters of maize. Data were estimated in diallel
cross, at 100 mM ammonium concentrations

Mean germination time Germination potential Germination
Genotype (day) Germination rate (%) in 3 days (%) coefficient
(%/day)
AxB’ 0.00 -0.72 0.42 0.33
AxC -0.03 -1.67 -0.89 -1.61
AxD 0.04 6.22 2.89 6.00
AXE 0.08 -0.33 -1.32 -0.44
AxF -0.05 3.11 2.48 3.22
BxC 0.21 -0.44 -2.54 -3.44
BxD -0.08 3.11 1.81 3.50
BxE -0.08 10.22 5.25 11.72
BxF 0.05 20.67 10.21 19.72
CxD 0.18 3.17 -2.47 3.22
CxE -0.20 11.61 10.11 12.78
CxF -0.22 -3.28 347 -2.56
DxE -0.08 -2.83 -0.33 -2.28
DxF 0.13 -0.72 -2.47 1.28
ExF -0.01 -1.28 -1.14 -1.06
SE(S;-Six) 0.05 1.25 1.23 1.34
SE(S;i-Sk1) 0.05 1.12 1310 1.20

“ A:ICAL210, B:Hi31, C:TA85-17, D:H95, E:A661, F:PH9.
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ExB 2RIEE & A2 AR IENE ; M AxB 22 BxA - AxE #i ExA B AR A ZIERSIERE » HIERE
WEME 2 B RAL -14.666 ~19.666%/day ° ¥7 & & MR Z FRIRMLALLE - BIRBAMBEFREE <&
C EEIKIEET  BIBFHIREB K ZHE S » LH AxB B BxA - AxE B ExA ~ BxC B2 CxB ~ BxE
B2 ExB [T SR -
1£ 100 mM $EEE T - HIRBABFHRZFEGE 9 ATEL  IPHEBRFRHENS - B A
B AN 1.540(ICAL210) ~ 2.430 (A661)K ; MBI L BRI 1.376 (PHOXTA85-17) ~ 2.45 K
(Hi31xPHO)Z [ - B HFEM S - BARMEBENT 11.3( Hi3l) ~ 68.0%(H95) ; M E 2 #E N1
36.0 ( Hi31xICAL210) ~ 90.7%(A661xTA85-17) ° 5t 3 HEFEAME » B REBENL 5.4(Hi31) ~
43.7%( H95) 5 T E R 2 B F A% 15.8( Hi31XICAL210) ~ 55.4% (TA85-17x A661)Z[H ° FLEE (R B
= RN ENT 11.3(Hi31) ~ 68.0%/day ( H95) 5 TiEATE .28 R/ 35.3( Hi31xICAL210) ~
90.0%/day (TA85-17x A661) 2 » §F & Z MR 2 KB » B A HLL TA8S-17 ~HI5 Kt A661 RIEAE »
EEHFIEE T (100 mM) B A B A ZI M7 RE A 8 2F s M B A fE h HIlLL AXE (ICAL210x A661)~ CxE
(TA85-17x A661) 5z ExC (A661x TA85-17)% = (AR IEZ B -

£ 8. 1f 100mM [NH, WRE T F & ZIERZHEE
Table 8. Effect of reciprocal of seed germination characters of maize. Data were estimated in diallel cross, at 100 mM
ammonium concentrations

z

Genotype A B C D E
Mean germination time (day)
B -0.375 SE(Rij)=0.041
C 0.061 0.480 SE(Rij-Rk1)=0.058
D 0.020 0.131 -0.095
E -0.271 0.055 -0.156 -0.235
F 0.080 0.435 0.178 0.251 0.150
Germination rate (%)
B 19.333 SE(Rij)=0.968
C 2.333 -10.333 SE(Rij-Rk1)=1.369
D -5.333 -5.666 0.333
E 11.666 -11.000 -0.333 -11.000
F 6.666 -3.666 1.000 4.666 4.333
Germination poltential in 3 days (%)
B 16.600 SE(Rij)=0.956
C -0.083 -10.800 SE(Rij-Rk1)=1.352
D -3.683 -5.666 2.116
E 11.633 -6.200 4.383 -0.733
F 1.933 -10.800 -5.783 -2.800 -0.716
Germination coefficient (%/day)
B 19.666 SE(Rij)=0.880
C 2.000 -14.666 SE(Rij-Rk1)=1.464
D -5.333 -5.333 0.666
E 12.666 -11.333 0.000 -10.666
F 6.666 -5.666 -1.000 4.000 4.000

* A:ICAL210, B:Hi31, C:TA85-17, D:H95, E:A661, F:PH9.
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MYRBRTEESEENK - 85  UHEEESRER AT RIENRE - BN EKREFEEEN
BRET » BIRKEE 44%F » TaROGERIE EOREES - A RERENERIER F A EE - 4R
¥ KB B A K (Derieux & Bonhomme 1990) ~ B 43I 538 5 (Gulzar er al. 2001; Khan & Ungar 1998;
Vander Moezel & Bell 1987)80 5 E¥)E 17 1E (Allard & Ohlrogge 1964; Barker et al. 1970; Megie et al. 1967)
BE TR A 2RI - AR RN E IR H 0 Wi NE 100 mM I > TKEFRIEEF
2~ 3 B SIS B (R BN e B8 25 R YR RO AT T R > L ELTE R SR IR BE (50~100 mM)FF BEANBAEE © T

£ 9. 1F 100 mM[NH, 18§ T F KR F HE R A A THE 7 #F IR Z R

Table 9. Seed germination characters of 36 genotypes combination of maize under application of ammonium at 100mM

Genotypes Mean germination Germination rate Germination Germination
time (day) (%) potential in 3 days (%) coefficient (%/day)
A (ICAL210) 1.5 61.3 39.8 61.3
AxB 1.5 74.7 49.0 74.7
AxC 1.7 72.7 42.1 72.0
AxD 1.7 73.3 42.5 73.3
AxE 1.7 86.0 51.6 86.0
AxF 1.7 78.0 46.3 78.0
BxA 23 36.0 15.8 353
B (Hi31) 2.1 11.3 5.4 11.3
BxC 2.7 49.3 18.3 40.7
BxD 2.0 58.0 28.0 58.0
BxE 2.2 62.0 28.9 61.3
BxF 2.5 73.3 29.9 69.3
CxA 1.6 68.0 423 68.0
CxB 1.8 70.0 39.9 70.0
C (TA85-17) 1.9 66.7 35.1 66.7
CxD 1.9 80.0 42.6 80.0
CxE 1.6 90.0 55.4 90.0
CxF 1.7 68.0 39.3 68.0
DxA 1.7 84.0 49.8 84.0
DxB 1.8 69.3 39.3 68.7
DxC 2.1 79.3 38.4 78.7
D (H95) 1.6 68.0 43.7 68.0
DxE 1.6 65.3 40.0 65.3
DxF 2.1 76.7 36.5 75.3
ExA 2.2 62.7 28.3 60.7
ExB 2.0 84.0 41.3 84.0
ExC 1.9 90.7 46.7 90.0
ExD 2.1 87.3 41.5 86.7
E (A661) 2.4 64.0 26.5 58.7
ExF 2.1 78.0 37.9 76.7
FxA 1.5 64.7 42.5 64.7
FxB 1.6 80.7 51.5 80.7
FxC 1.4 70.0 50.9 70.0
FxD 1.6 67.3 42.1 67.3
FxE 1.8 69.3 393 68.3
F (PH9) 1.8 50.0 279 50.0
LSDy .05 0.1 2.2 2.2 2.3
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SRR T R oRAE A ATREE A KA TR B SR BB = S K TE B T R » EBRAE 7 AOTR K »
SH% BH BRI 0K E F b & 32 [FUBE DPNH (diphosphopyridine nucleotide )& L DPN 2 & T #IR 6 ~ &
1T > SERETE 71 EE (FF (Vines & Wedding 1960; Wedding & Vines 1959) » ZUHfE T EE B RGE & LA
NEFBEZF o

ANMEREREEZ EXRE LR REHEEHEZHTESR 30 MBI EARKEE T ESFEHIRNE
IR EHHRERIT M 2 BAFTE - HARTLL TA8S-17 ~ H95 Fr A661 FILEE » 75 & 5§41 T (100 mM)E
FHRAZmETEE AR - MERZEPHILL ICAL210x A661 ~ TA85-17x A661 f A661x TA85-17
Z BB FRFERARE o K Griffing LHEG 0 > BRPHEERME ~ 8558 - 3 OHFEER
B RBEMIR  TRAEMESEET » IR RF T — 5 11(GCA) ~ BB S JISCARIER
TEEYEFREFRTE  MEZE NN EEZHR GCASRE> SCA ZH#% -

—iEENEBETZMEERMAER > M EEE NHIZEERERNIES T EREZHEERFR
54 (Sprague & Tatum 1942) ° Rojas & Sprague (1952)F8 5 GCA Hi SCA BRI K/ » ATARREEE
FIEF IS s B GCA 3577 PR G HL BB KRS » 227 LS8 14K B 32 0012 5 IR B e skl ) EE A G e AR 1
MM SCA ¥377 B {di 19 ELFIS AR » 387 HH SR M 5 (R s 5 (o7 5 (K1 ) 2 A L1 R A PR R B K B B s B
TREREFER > R AHRERN ARG ABENEZES) - mARREE T35 2 tmEs
SR BN FORTE AR AR - R EE S EMN S R R A B R R ETTHLEEE - °JF
i B 4 o L £ 1
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Ammonium Tolerance of Seed Germination in
Maize (Zea mays L.) and Their Combining
Ability Analysis

Guang-Jauh Shieh2’4, Wen-Long Tsaur?, King-Hsing Yangz,
and Hung-Shung Lu’

Summary

Shieh G. J., W. L. Tsaur, K. H. Yang and H. S. Lu. 2003. Ammonium tolerance of seed germination in maize
(Zea mays L.) and their combining ability analysis. J. Agric. Res. China 52:119-129.

All possible cross combinations were made among six maize (Zea mays L.) inbred lines that selected
from different germplasms. Seed germination test was carried out on Filter paper in petri dish. Three
replicates, 50 seeds of each genotypes, were tested at five concentrations (0, 5, 25, 50, 100 mM) of
ammonium (NH,"). Applied by 30 ml ammonium solution each petridish. After incubation of maize seed at
36+£1°C in controlled growth chamber for 10 days. Seed germination characters including mean time to
germination, germination rate, germination potential in 3 day, and germination coefficient, were investigated.
Analysis of variance indicated that four germination characters were highly affected by ammonium ion,
genotype, and interaction between ammonium and genotype. The germination rate, germination potential in
3 days, and germination coefficient were decreased while the ammonium concentration increased. The
retardation of seed germination was more significantly, when the ammonium concentration higher than 50
mM. In this trial, the degree of tolerance for ammonium showed variation in inbred lines. Based on
Griffing’s method of analysis, the result indicated that general combining ability (GCA), specific combining
ability (SCA), and reciprocal effect (RE) significantly affected all germination characters at various
ammonium concentrations. The contribution ratio order was GCA > RE > SCA. And the GCA / SCA ratio of
germination characters in high NH,* concentration (50 mM) were smaller than low NH," concentration. In
this trial, the genotype TA85-17, H95, ICAL210 x A661, TA85-17x A661, and A661 x TA85-17 shoos’ed
better ammonium tolerance when germinated at higher ammonium concentration.

Key word: Ammonium (NH,"), Maize, Germination, Combining ability.
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