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Genetic Analysis of Salt Tolerance in Zoysia japonica
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Abstract ; Inheritance of salt tolerance, including leaf firing percentage and reduced percentage of dry shoot
clipping weight,in F, segregating populations of Zoysia japonica from the cross of Z105 (salt tolerant) and Z061 ( salt
sensitive ) was investigated by the major gene and polygene mixed genetic model. The results showed that the range
of variation of leaf firing percentage and reduced percentage of dry shoot clipping weight for progenies was 10. 00%
~98.33% and 1.87% ~91.40% ,respectively. Both of them were far beyond that of their parents(35.00% and
95.00% for leaf firing percentage ,42. 10% and 84. 59% for reduced percentage of dry shoot clipping weight) . The
additive major gene model ( A-2) was the most suitable model for the leaf firing percentage of Z105 x Z061 ,The ad-
ditive effect and heritability of major gene were 23.59 and 66. 83% , respectively. The reduced percentage of dry
shoot clipping weight of Z105 x Z061 was controlled by two additive-dominance-epistasis major genes. The most
suitable model is B-1 and the additive effects of two major genes were 29.70(d, ) and 3.23(d, ) ,the dominance
effects were 15.03 (h,) and 2.28 (h, ), the epistasis effects were —3.23 (i), — 2.28(j,),11.44(j,, ), and
-12.82(1) ,and the heritability was 84.37% (h2,).
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Table 1 The variation of salt tolerance of Zoysia hybrids in Z105 x Z061

[EEANE =221 FHHE (%) bR BREE(%) TRAB(%)  WERLK WA R B kS
Salt tolerance index Average SE Variance range cv Skewness Kurtosis s
ARG ECR LFP 50. 38 1.86 10. 00 ~98. 33 40. 50 0.08 -0.80 416. 46
KB BT T B REALE 4% SCW 52.38 2.22 1.87 ~91.40 46. 50 -0.36 -0.98 593. 44

LFP M 5 A 35 SCW A B 39+ E AR 1 20, N R

LFP: Leaf firing percentage ; SCW ;: Reduced percentage of dry shoot clipping weight. The same as below

2.2 F, #rpmithEEERE + ZERREEES

FIAAEDECE IR 3 5E R + Z2 3 PRI A st A
Y, 3 At £8P A i 2 BB R 2 52 H B 2105 x
7061 () ¥, BERTE & FIBIRLR A AL AR oR B ( likeli-
hood function) ,3R1% T ¥, BEMAR I F Al 2 2 Fn kL it
16 5 T H FEAR A 43 FAEA [R5 AL AR BRI SR
PRI ALC {H (2 2) , L AIC {HE/NBFRIVE N

AL N 2 A1, FERAR 6 (10 A A A i
ARG A A2 BB ALC {E /)N, 38 B RS 3645

(3R 3)WRVLLF, BEA it R Al 2R 00 0 5 S
A (P >0.05) , AL, A2 R R 1 X}
F2 TR A o AT TR R A 3R ) A o st A A
RO RN 3 A IER DA IREG /4,3
AL 53 A5 (- 3488053 0 R 74. 55 .50. 96 F127.37,



736 iR 7/

wOW o M 13 %

257

20|

—
W
T

UL No.of lines
=

N
N

A
/

o/

7/ '\‘ {
0 _ /. 2z A\ L ~, 3 ; i

11.67 20.3329.00 37.6746.33 55.00 63.67 72.3381.00 89.67 98.34

R E (%) LEP

1 MA#HBZRRBHGE

Fig.1 Frequency distribution of reduced percentage

of leaf firing percentage in F, populations of Z105 x Z061

2571 /\
\

3]
S

—
W
T

Y%k No.of lines
=

0.05) , At B-1 AEAY BIFIXF TR i - ok -
AR AL Z105 x 2061 F, A 5 5 - HRE
R E R ol B AR IR 9 SARTRIAY
TERAM A 1:2:1:2:4:2: 1: 201 WRBIASTR S ,9 MK
I35 A B 5053 9 R 75. 83 .75. 83 .75. 83 .75. 83,
50. 62 46. 48 22.89 20.99 F19.96, FEiZHEAAR I
BN (d, R d,) 430k 29. 70 F113. 23 MR BN
A5 1 X R BYVE TR T4 2 X6 AR08 (R, FR
h,) 535k 15,03 F1 2. 28, AR B /N F e,
PRI S P28 BRIl 43 S e 5 b S 800
Jon o) 23R 3,23 —2.28 11.44 1 - 12.82, )\
AP AEONE TT A Y TN 2 S R B e AR N
(i) B 1A TR IR () 5575 2 % EHE 1Y
RN () TR EAERLE (5, ) ¥ R fne), HAR IS
AN 1 X R OV, () 5 2 6 BRI
IHESSONE () TR B FAEREONE (i, ) R BUA T W), HAEH
B W EFE PR A A AR, (1) M By, VR A
R B 8AE ) 22 (0, ) 4 500. 72, 3 Hk [ 33k 15 %

mg

(h2,)H84.37% (£5).
R2 TEBREEE THMRAMATHERN AIC &

/// //
/\ // % Table 2 Maximum likelihood value ( MLV ) and AIC value
777 A A under different genetic model
5+t / % N // - lé(ﬁf‘q:i
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S FERETE 2 (%) SCW {E MLV {1 MLV
B2 BEHENTERETSZRESHE A-0 -531.68  1067.36  —-552.93 1109. 86
Fig.2 Frequency distribution of reduced percentage of A-l 529.32 1066.64  -542.78 1093.56
hoot cliooi i i ¢ 7105 » Z061 A-2 -529.33  1064.65  —-544.75 1095. 49
dry shoot clipping weight in F, populations > X A-3 -531.68  1071.37  -545.87  1099.73
MAES BN T a5 AR, FIEE IR (d) A A-4 ~531.36  1070.72  -552.93  1113.86
23.59, KM AL, EREBE T Z () N B-1 -527.16  1074.31  -536.25 1092. 51
’ ’ mg
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Table 3 Tests for goodness-of-fit of selected model
[BENEEE7 |
FEL bR i) Uf U% U% "W2 D,
Evaluation index Model
I A #5 LFP A-2 0. 002(0. 9623) 0. 002(0. 9645) 0. 130(0. 7183) 0. 0399 0. 0484(0. 1252)
A4 59 FE AR B-1 0. 000(0.9969) 0.002(0.9676) 0.032(0.8591) 0. 0383 0.0490(0. 1252)
H5r% SCW

Siihat UT U3 U3 D $65 NAERME, SEili, W2 WIGSHE N 0. 461 (p =0.05) ,D, (YIEAE N 0. 1252(n =120,p =0. 05)

The value in parentheses after U2 ,U%,U3 ,and D, means probability. The value of, W? is 0. 461 at 5% significant level
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Table 4 Estimates of genetic parameters under genetic model

A, for salt tolerance( LFP) of Zoysia F, populations
BHAESH I AR

fliT1HE Estimates
Genetic parameters and calculating formula
m=1/3(u, +u, +13) 50. 96
d=1/2(u; —ps) 23.59
0re =172d 278.32
b, =03/ 66.83%

My oy FA =2 AR AT AR EL . wy — pyis the mean of each

composition distribution under genetic model A,
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Table 5 Estimates of genetic parameters under genetic model
B, for salt tolerance (SCW) of Zoysia F, populations
BEBRICTR AR

Genetic parameters and calculating formula

AEITHE Estimates

m=1/4(py +1s +iq +ito) 46.13
d, =1/4(py +ps —py — o) 29.70
dy =1/4(py =y 0y — ) 3.23
h, =140~y —ps +2uy +20  —p7 —fo) 15.03
hy =1/4( =y +2y —ps —y +2445 —fho) 2.28
i=1/4(0m —p3 g +1o) -3.23
Jap =V/AC =y +209 —p3 +ity = 2ug +4g) -2.28
Toa =140y —ps +2uy =215 —py +kg) 11. 44
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Ji)# (hy +1720)2 + (b, +1721)% +1/41
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3 it

S DU IR £ 0245 2 R T AR I R 4 2
JEAE AR —A T2 A AR, 0 R P AR R R R
AR PIIR BRI i], o T e 1 Y 1 5
JrEARE R, BARE S RS H R T B 452
R EEME TR 1 F, e S
RIS RIR YL R SR Y AR 2R R A
TR A8 A4 BIL TR 50 3 o], 8ok B8 58 1) 5 12 R A T
i ER PR RO 5, B H ATy 1 B AR B
AL SO

ARWFTE I I R 30 B A B AR i 5
T HO 2R R AR T £5 1 20 B RS 1 Tt 2 RE )
FI VPO GRS AR I Rl e SRR 2
B E AR S R 1 XGRAE RYE L iy LA i

FASHFAT U= A R T AR 25 5 A, WAE S &R
ok &, WA 48 05 19 42 5 R B4 5 40.50% il
46. 50% , A I3 3 2 52 0 i A B SRR B BT 1
R R R A Y X —S5E oA T R 45 B R ST
P T RS, RO PR I + 23
DR LRI A ST, 25 3 B - A 3 AN A
1B BT F X PN B R A e PR s ], b
AAB TR FIN 1 %F TIPSR | A & 8y
TR IR LR A - Bk - AR
FHER B 8% R 5 5] R 66. 83% Fl 84.37% , T 3L [
(s S O EL Al SR A B 55 T SRR I
A0 BRI PERLN A R R AL, U EH FE LA
X FEE R ER R S T —E W E SRR, X —45
W SR RS ARG & 25 T BB JEAN, ULEA 4258
BRI R R 45 2% 5 A e M A — Rl oA T
i, TRl B AR ATt I 4 2 b (14 358 fE A
RURTE] (BB R AR BT 45 AT 2 B T 452
JEAEYI T ER A AE FROE D | o A it £ A SE LA
FLRE TR iE B O B — ST R AL T R 2R K
P, 2L TEAE ) 0 X R R gt A% A X S 24
P — B0, BRI KRR R
L AR L A (I 1177 & S A Ul L7/l T e
BRI, X Serg e £ Mg AL B b Ak
PE BN E AP0 [ i A 7E Y st AL B2, B
DI 3 | IR SRR B A A B Rk A& Se
BT BORZEUE Y BB IR A A RO
b e R AR w2 s R Mtk 0 B 22 3 R A
ZANmERALE S PR RAE T, AR A T 252 R E A )
o ELAZ ) RS RE AR A 0 Bt , A P i B ALK, i
it e R AL A 207 i, s E ey 5 R
I LS S B ALY B AT ER LR, AT Y
it AL, ZEf SR A0 5 T AN ] R 5% R P I 4
SEFRPR A A, A0 A5 T8 b5 gl AL 5 i 1 Ay 0%
B8 AR TE B E R KERIET RS
85 A HHR AR QB T W (AR R R
o ATV MRS ML F(Na ™ \Cl K" [ Ca®* 45) LA
T S TR A S %) 5 v R 3 i T 45 i £ 1 3
P> 08105 G SE M — AP b B A S 45 2 v @ A4
R R | LB FRT 6 1T 65 R P & , AR 20 X 2
R RAEYIE LR 0 T B 8 MNMESIRFRI 4 E 45 R
AT T LB o, 45 S BRI A R A& B T
FAMR RGBT 2 R s B B KRR T 1R F
P BRARFE bR (HIX 3 MEFRTESR A T B R DA —
., AT LA BRI B B O S E R



738 i/ N 1 G G S 13 &
BRI AT I T I AP BGRAGRIR (10) WD R 606 3. W0 4 0L L R O
T S s FPN — ERPERIMIE RN [J]. B4R ,2009,18(5) :107-114
HEATBISE AR DRSS BRDE AT (1) Goer, FeAs, A, 5. A 00 9 A 2 b
SRR O, PR R M o 0 .

— e e [12] MERA), Ed &, TR, 5.7 A /K FE S Ah T Eh 1 09 38
%’{&MTﬁﬂﬂ\ﬁTﬁi?ﬁﬁgjﬁzﬁﬁ%ﬁ’ ﬂﬁ*j’zﬂ‘["fégﬂﬁq: [13] Jones M P. Genetic analysis of salt tolerance in mangrove swamp
Emu}i%%jﬂz%i_‘i'\ﬂj}‘ﬂ‘FE/\JEK\%F‘F ‘ifg‘éd:%m rice[ C]//IRRI Rice Genetics: Proceeding of International Rice

AR R PR B0 IRTTEH Genetics Symposium. Manila: IRRI, 1986 ;411-422
b T S R AT A L 0 2 [14] HVHEAE, B OCHG, BE B, 2. K L R S OB SE[)].
—_— NI o 2 Y24, 1994,20(6) :721-726
N =) v FURRE
LR A SACEDOE) AR5 5y s ol i i, 5. ik ol e 960 + %
Pl P, BUE A A TAi B 26 AR F,, AR5 SEFR A B ST )] KGRI, 2004,23 (4) 1239-243
g T 2 T B AN (167 JBNA, /N K48 45 KR T IR 2 M 1) X3 2 32 43
EJEIE%IJFHJX ﬂ‘)ﬁ{ﬁ)ﬁ?k’ﬁz%ﬁﬁﬁppﬁqﬁ I~ 715 Wi 1]. HERgfell 224 1998 ,19(2) :3135
HARA B MR B A  Beh i) F, BERAGRAERE [17] ool s, TREE R B, A B, s F, EMRS s
. § et PR EFER + 2256 RIR A st A BRI EAG T s A2 O [T ]
N=Pa i L/ > 0 NEAN
s AR N HE DR S A TR AR ME OB E A (18] s, R, Tk HE. MM B PRI P R R [ M. .
2 ke LA ML bl 1 G B RS B2 A, 2003
ABIGEECRREN GRS =D, o) e v mimaenn v, it s e -
ALFEG R R AN DGR 70 TR L A B A LR A BB L 5 28] i A7), 1997,
‘ e 3 HRL 2 e - 24(5) :432-440
R EESPEPLRLE R, OABITIORRT N ) oy ine mimee, 5 hae e 2 psoto
F, BEARROEAE CHES TSR Py F, fEA) IR A HERY I + DR A ST L) ). A2 4, 200733
Py 9L b3 ety t e (9) :1553-1557
RESPPT B M AR AR IR RS 1L ROBE )y S e 3 bkt o e 3558 -2 s
T BAEATRA(P, Py JF, FF, (08, AT LR HOGHEIRBSE T 57 A1 QTL (3. B0 5 Ve D
AR S ET 1 AR H ; 2011,12(1) :86-91
3 ARG STk, RITUSHTSINAER 1L o)) e e s, . ke A e 3500 -
ol iEt AL ASETEY | Xk 22 i PR 1 38 A% 28007 26 e — 28 ZIEPRA BT 4% ,2004,26(6) :898-902
25 Vo ik ) n sk (23] ZRLX, P LG, 55, 3 I O 5 0 X I 5 76 i B Bt
Bt MABRICHUE AT R LI th, i A S VRO BT L) ). BT VPR 2010, 11(2) £152-156
BB B TR A0 ER T HA A TSN [ [24] i, W SR 2 TR IO IR 550 T RGO 2
4 N vy NS i | — 2 5 R B A ) . FE W) a5 A% W VR 2 4R
PR — S MWL, BT LU th PR i s g e AP R B
FAEZ NG . KT 2N BRGNS IBAG  (25] BEmS, 2588, 5000, % L3RI 308 52RO /D 3 5
BRAETRAT 12 ) GRIFSE H ST T S5 > PER B AL T[] s AL BEIR2A 4L, 2011,12(1) 17174
Kfﬁ@*fﬁug MBS IER MBI 0 i, i, . 0 4550 K R B b
I BRI T E— 2L 00 M AR HEIRIOERE 1], STAFHE 2008,25(4) :95-99
[27]  FEFHPE, S0EAR IR, 5. 252 R R M) 24 A8 R AR 2 b LSk
) HSE—SRAP S FHRic[J]. Rlk2EH,2009,18(1) :72-79
SEXM (28] BEL. SEOK LRI TR 97 5 2 O 77 STt E 5 F At
(1] FJEEA B AR, o 45 2k B A 25 2 RO BRI K 5 0 FE[D]. BB ITHE T ER BT, 2000
[M]. bt sl th AR, 2001 [29] Dashti H, Naghavi M R, Tajabadipour A. Genetic analysis of sa-
[2] Engelke M C, Anderson S. Zoysiagrasses ( Zoysia spp. ) [ M]// linity tolerance in a bread wheat cross[ J] . J Agr Sci Tech,2010,
Michael D C,Ronny R D. Turfgrass Biology, Genetics and Breed- 12.347-356
ing. New Jersey: John Wiley and Sons, Inc.,2002:271-285 [30] Gregorio G B,Senadhira D. Genetic analysis of salinity tolerance
[3] SRIGAR, X TS . S5 E R A T AR [ 7], Bl 2 in rice ( Oryza sativa 1.) [ J]. Theor Appl Genet, 1993, 86
2004,13(3) :106-112 333-338
[4] JEIR4TT, B AR SE . NaCl 3 X JLAH I 22 R B B A 52 [ ] [31] Rao S A,McNeilly T. Genetic basis of variation for salt tolerance
B HLEE 2005 (4) :66-69 in maize( Zea mays 1.) [ J]. Euphytica, 1999 ,108 :145-150
[5] Marcum K B,Murdoch C L. Salinity tolerance mechanisms of six [32] Azhar F M,Khan A A,Saleem N. Genetic mechanisms controlling
C4 turfgrasses[ J].J Amer Soc Hort Sci, 1994,119(4) :779-784 salt tolerance in Gossypium hirsutum L. seedlings[ J]. Pak J Bot,
[6]  Marcum K B, Anderson S J, Engelke M C. Salt gland ion secre- 2007,39:115-121
tion:a salinity tolerance mechanism among five zoysiagrass spe- [33] Saranga Y,Cahaner A,Zamir D, et al. Breeding tomatoes for salt
cies[ J]. Crop Sci,1998,38.806-810 tolerance : inheritance of salt tolerance and related traits in inter-
(7] Z5W0 kA X 75, o EEE 2 AR BUER RN [ T]. St specific populations[ J]. Theor Appl Genet,1992,84:390-396
4R ,2004,12(1) :8-11 [34] Haq I U,Khan A A, Azhar F M,et al. Genetic basis of variation
[8] Qian Y L,Engelke M C,Foster M J V. Salinity effects on zoysia- for salinity tolerance in okra( Abelmoschus esculentus L. ) [ J]. Pak
grass cultivars and experimental lines[ J]. Crop Sci,2000,40. J Bot,2010,42 :1567-1581
488-492 [35] Lee G T,Yoo Y K,Kim K S. Comparative salt tolerance study in

[9] WengJH,Chen Y C. Variation of salinity tolerance in Zoysia
clones collected from different habitats in Taiwan[ J ]. Plant Prod
Sci,2001,4:313-316

zoysiagrasses. lll. Changes in inorganic Constituents and proline
contents in eight zoysiagrasses( Zoysia spp. ) [J].J Kor Soc Hort
Sci, 1994 ,35 :241-250



	植物遗传2012年5期_部分37
	植物遗传2012年5期_部分38
	植物遗传2012年5期_部分39
	植物遗传2012年5期_部分40
	植物遗传2012年5期_部分41
	植物遗传2012年5期_部分42

