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Abstract; In order to investigate different adaptions to salt stress in different ploidies of wheat, K™ and Na*content, K*/
Na'ratio, the activity of SOD, CAT, POD and the contents of MDA, soluble protein, and soluble sugar were analyzed in
synthetic hexaploid (AABBDD) wheat and its tetraploid (AABB) wheat ( Triticum turgidum) and diploid (DD) (Ae-
gilops tauschii) parents after treated with 0, 50, 100, and 200 mmol + L NaCl. The results showed that tetraploid wheat
had the highest concentration of Na*, the lowest concentration of K"and a low K*/Na", diploid wheat had the highest
concentration of K, the lowest concentration of Na"and high K*/Na®*. The change of K* and Na" in diploid wheat was
more obvious than that in tetraploid and hexaploid synthetic wheat under salinity stress. The hexaploid synthetic wheat
showed a relative advantage of accumulating K* compared with tetraploid wheat. Low concentration of NaCl (50 and 100
mmol - L") stress stimulated the accumulation of MDA and increase of antioxidant enzyme activity in three ploidies of
materials. The tetraploid wheat showed a significant superiority to accumulate osmotic adjustment substances and kept
higher activity of antioxidant enzymes than diploid and hexaploid materials. Meanwhile, hexaploid synthetic wheat dis-
played a strong ability of accumulating soluble protein and proline as well as enhancing POD activity. Our results sugges-
ted that the diploid containing DD genome may mainly adapt to salt stress by regulating K*/Na" ratio while the tetraploid
containing AABB genome may mainly adapt to salt stress by regulating antioxidant enzyme activity and accumulating
more osmotic adjustment substances. The hexaploid synthetic wheat containing AABBDD exhibited the comprehensive

adaptation mechanisms to salt stress, may express a broader adaptation ability to salt stress compared with the tetraploid
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and diploid parents.

Key words: wheat, allohexaploidization, salt stress adaptation, K*/Na'ratio, antioxidant system
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£ 1 HEETRRGENEDH SR K Na'SEME K'/Na" LEHEH
Table 1 Changes of K", Na" content and K*/Na" ratio in wheat seedlings under salt stress in different ploidies of wheat
NS IER7(35:3 VI SIER7(35:3
B Salt stress concentration ) Salt stress concentration
e bR ok (mmol - L) LZE e (mmol - L)
Ploidy Index Accession Accession
0 200 0 200
YN K'(mg - g' DW) AS60 ) ) AS66 )
Diploid (DD) 70.5 + 1.8a 56.6 + 3.7a (DD) 76.6 = 1.1A 34.6 + 2.8a
Na'(mg - g" DW) )
0.34 + 0.0a 33.8 + 2.9B 0.1 £ 0.0B 27.4 + 6.1B
K'/Na 190.9 £ 203a 1.7 + 0.0ab 637.7 £ 25.9A 2.7+ 0.0A
AK/Na 189.1 = 20.0 635.0 + 25.7
IIEREYN . i AS285 AS286
Tetraploid K'(mg +- g’ DW) (AABB) 53.5 +4.9b 62 + 2.1b (AABB) 45.1 + 3.8B 52.6 + 2.6b
Na'(mg - ¢’ DW) 0.4 + 0.0a 23.3 + 2.4B 0.3 + 0.0A 75.1 + 4.4B
K*/Na" 154.6 + 14.3a 2.3 +0.1a 140.7 + 25.4B 1.2 + 0.0B
AK*/Na* 152.4 + 24.6 139.5 + 25.2
AVIELEN . . Syn-SAU-3 . . Syn-SAU-29 .
Synthetic K'(mg - g DW) ( AABBDD) 63.5 + 3.6ab 42.6 + 2.3ab (AABBDD) 75.3 = 5.5A 56.4 + 5.6ab
Hexaploid Na*(mg - ¢ DW) 02+00a 217 + 49A 02+00A  60.0+3.5A
K*/Na* 268.1 + 38.6a 0.7 = 0.1b 406.2 £ 19.3A 1.0 £ 0.1B
AK'/Na* 267.4 + 38.7 405.2 + 39.4

T AN FRERIR 2252 .35 (P<0.05) , AR E F-REROR 22 0 B3 (P<0.01) . R,

Note; Different small letters show the significant differences ( P<0.05),

0.01). The same below.
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salt stress in different ploidies of wheat
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NaCl 4b 3 i5f 1 i 2 {8 T — f5 1k AS66 F1 75 5 1k
Syn-SAU-29,200 mmol - L™ £k Wit Ab ¥R, — f%5 14k
AS66 19 K*/Na™ i 2 5 T DUAS AR RS A 44, DU A5 44
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Fig. 2 Na' content in wheat seedlings under salt stress in different ploidies of wheat
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Fig. 3 K'/Na' in wheat seedlings under salt stress in different ploidies of wheat
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T5 2 M ML SOD 15V 7 4% 3 i 18 ke 13
AFEAEEKE T 2 EA 257, 45 R WoR, SOD i
FEAS AW BN A M i 3 25 55 (F =48.281,P<
0.01), 100 mmol - L' (411.603) > 50 mmol - L
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(310.884) . Kk, Wrif i /NA 4l i SOD 3 4 Tt
1o, EL Bt 5 v B8 (AN, 3 M P s Ak b T 2%, 2R
BN MR ST, /INEZ SR TR I 30 T AR S
VA £ 2 ANFEAE AL SOD 3 METE = R A ) 435 2 7]
WA 2R (F=33.643,P<0.01) , Hpufik
(413.387) >384 (389.852) > 47514 (344.825) ,
2.2.2 S A4 M & POD E M ¥Hoh K6 K
N 6 e B e = A [ A N 22 5 4R Ak )
POD #EHE(U - ¢ FW) 481k, 250K, POD &
PSR E T H R EZES (F=3.601,P=
0.018<0.05) . HUXT ELH & BAHE T 50 mmol - L7
ff, 100 mmol - LB POD 1% 1 & & F+ &5 ; POD i
PETE = FhAS RS PR A 2 25 5 (F=14.98,P<
0.01) , HoAMEA(133.434) > “ %K (114.094) >
DU R (101.646) , PTG L4 R S A5 4 1l 5 —
51 (P<0.01) FPUAE K (P<0.01) Z [B] F7 7E K 2
25 NEIRE POD IR AR A T, B
Him T AR A A, N 4 TTE L AR

HIFREAR , SRS 7E 100 mmol « LB FF 5. oK it i
AR B AL S5 T DU AR i B POD W& RN
& (NN SR SN SR N[ NI TBZ S P = I
WIPafE AR AL B e R 2L POD I PSR SR Al ik
AXT A EEFEAE .
223 3 =AM & CAT E ey % hE 7
AU S — 2 S AR R AS60 FIAS A% A Syn-
SAU-3 1Y CAT & PEYIFE 50 mmol « L' NaCl Jipift i
T v 2] 0 AP S ot o 3 9 R ) T o T % 34T R AIG
DU iR AS285 1 CAT 1 PEHAZE 50 mmol + L™ NaCl
JIBENN T (i

5 SR, UAT R AS286 I A AS66
TE 50 mmol « L' NaCl il ¥ & 15 35 3] 4 {5 6 5 BiE
e BE SN 2 W B AR, 7S A IR Syn-SAU-29 ) CAT
TG PELE BEER 30 Ve BE R I8 e . 456 SOD I
PEF POD {G LR AE4L, W] F H 50 ~ 100 mmol - L
NaCl A 5T 6 > /NZ2 W RE i) B AR it 32 6 vk
JE Bt 30 v B HE K /N A AU B R RS
PERGTR R B T B R X — e [ 3 AN P
B

Tr2E0 0T 7R, CAT 16 P78 45 Wt Wk B (F =
8.302, P=<0.01) fl =Fp R[5 6] (F=37.576,
P=<0.01) ¥ i 2 22 5 5 O A Sl R DU A% A
(29.096) CAT i 1k W 3 &5 T 5K (11.531, P<
0.01) 7% (11.846,P<0.01) , A% AR FI S A%
Rz EIJC 225 AL LK AE 0 mmol - L' NaCl
AR FRE DU A5 A 3 B 5 T A AR R S A AR B
DIRAP LS R () CAT 36 Pk, B B % 6 W30 (9 if 52
e 13, 2 it 32 1Y) (R B A 2R S0 1 o IR
7 22 30 LR A7 BTG P 2 A B A1
2.2.4 3 =FP4E & MDA 42269 %h MK 8 1l
Fil i B A 0 W B 0 n
Y R 5 45103 1) MDA 7 A%k AS60 it 5 H iy
SRR, IAE 100 mmol + L' NaCl 36 if ik 3|
V(BB J5 T G B AR, 76 DU A% 44 F S A5 RSB #E 50
mmol - L' NaCl et i B B e AR (E 2 J5 T

S A b, Bl B B O T )
20 M A 2R G 30405 19 MDA 7E %1k AS66 M F rh
1y ZRUEFEAL, 7E50mmol « L' NaClJ#r 38 i 35 3] 5%
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Fig. 5 Effects of different salt stress concentrations on SOD activities in different ploidies of wheat
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Fig. 6 Effects of different salt stress concentrations on POD activities in different ploidies of wheat
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i 2250 B4 R R W1, I 2008 & & 78 4% 0 38 ik
ERAWDEZES(F=26.894, P<0.01) , %15
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Fig. 7 Effects of different salt stress concentrations on CAT activities in different ploidies of wheat
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Fig. 8 Effects of different salt stress concentrations on MDA contents in different ploidies of wheat
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AT AR AT P S R A R E B T
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Fig. 9 Effects of different salt stress concentrations on the contents of proline in different ploidies of wheat
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Fig. 10 Effects of different salt stress concentrations on the contents of soluble sugar in different ploidies of wheat
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Effects of different salt stress concentrations on the contents of soluble protein in different ploidies of wheat
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FCAT S5 Y I8 M 2 i F A IR RS A 14
ANAME MDA 7 5 BR A% A& AS285 LLAM 7R
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