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NaCl pretreatments improving cold tolerance
of two Manilkara species
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Abstract ; Manilkara roxburghiana and M. zapota are precious tropical fruit trees with good development prospect. Based on
the results that they had higher salt tolerance, three-year seedlings were treated under 9 °C and 3 °C cold stress after 10%o
and 20%¢ NaCl pretreatment, and the changes of osmoregulation substance contentments and antioxidant enzyme activities
were studied. The results showed that changing tendency was the same between the two species. The contentments of pro-
line, soluble sugar, soluble protein and the activities of SOD, POD and CAT in the groups under 10%o and 20%0 NaCl pre-
treatments were higher than those in the contrast. The capacities of cold tolerance were as followed: 10%0 > 20%0 > CK. It

was deduced that NaCl pretreatments might effectively improve the cold tolerance of the two species. 10%¢ NaCl pretreatment
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was most effective when the soil salinity of M. roxburghiana and M. zapota were 2.46%o and 1.14%o respectively. The results

provided the theory direction and technology support for spread growth of the two species.

Key words: Manilkara roxburghiana, M. zapota, NaCl pretreatment, osmoregulation substance, antioxidant enzyme,

cold tolerance
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AL MR ELAEFLRS . A2, 10%0 NaCl AR FE Y T4 FLB ; A3. 20%0 NaCl kb By (LA FLAY ; B X HEALAR
B2.10%0 NaCl BUAL L0 2R 5 B3. 20%0 NaCl FAL B,
Al. M. roxburghiana in the control; A2. M. roxburghiana after 10%0 NaCl pretreatment; A3. M. roxburghiana after 20%o NaCl pretreatment ;
B1. M. zapota in the control; B2. M. zapota after 10%o0 NaCl pretreatment; B3. M. zapota after 20%o0 NaCl pretreatment.

1 AN[A] NaCl Pk BRI R 7E 3 C IR T AR IR

Fig. 1 Leaf surface characteristics under 3 °C stress after different NaCl pretreatments
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£1 AR NaClTAETHEFAKM NOCRHFHHBER TAEES TAMERR _BEENTN
Table 1 Changes of proline, soluble protein, soluble sugar, MDA contents of

Manilkara roxburghiana and M. zapota under different NaCl pretreatments

i 2 AR ATV M N
bngia Fikh 3 Proline ( pg - g") Soluble protein (mg - g™) Soluble sugar ( wmol + g™) MDA (pmol « g")

Temperature Pretreatment
(C) WEAFMA AR WEAEFR AR WA AR WA AR
M. roxburghiana M. zapota M. roxburghiana M. zapota M. roxburghiana M. zapota M. roxburghiana M. zapota

25 0 16.35£0.23a  9.33+£0.12a  0.57+0.00a  0.46+0.0la 11.87+0.23a 5.31x0.17a 0.67+£0.02a 0.37+0.02a
10%o 16.28+0.62a 9.84+0.13b  0.58+0.02a 0.43+0.0la 11.82+0.15a 5.24+0.20a 0.63+0.02a 0.38+0.03a
20%o 15.60£0.34a  9.84+0.09b 0.57+0.00a 0.43+0.0la 11.54x0.14a 5.24x0.11a 0.68+0.02a 0.40+0.02a
9 0 36.94+0.98a 44.29+1.26a 0.68+0.02a 0.68+0.00a 18.30+0.33a 14.22+0.36a 2.61+0.07a 2.53+0.0la
10%o 96.96+0.90b 105.34+0.43b 0.93+0.02b 0.78+0.01b 24.32+0.23b 20.53+0.57b 0.82+0.04b 1.08+0.15b
20%o 46.48+0.51c 40.63+0.09¢ 0.73+0.04ab 0.58+0.00c 22.78+0.12¢ 17.94+£0.70c 1.89+0.19¢ 2.19+0.05¢
3 0 47.7+0.30a  55.93+2.97a 0.60+0.00a 0.73+0.00a 17.60+0.03a 15.41+0.11a 2.69+0.12a 2.90+0.97a
10%o 135.85+£1.28b 125.11+0.23b 0.93+0.01b  0.87+0.01b 28.88+0.11b 20.02+0.29b 1.34+0.04b 1.72+0.01b

20%o 54.24+2.90c¢ 66.02+0.70¢ 0.76+0.01c  0.46+0.01c 24.22+0.36¢ 18.79+0.34c¢ 2.30+0.06c 2.28+0.00ab

T B RSA ] PR 2 57 B35 (P<0.05) . T 1A,

Note; Different alphabets in same column( every temperature ) represent sharp differences( P<0.05). The same below.

& 2 AE NaCl Fidbh 2 Ty B4R A0 R R #H SOD,POD CAT FEERI L
Table 2 Changes of SOD, POD, CAT activities of Manilkara roxburghiana

and M. zapota under different NaCl pretreatments

L SOD (U - ¢g") POD (U - g") CAT (U - g")
T e T db
emperature = N w5 N

(C) Pretreatment AT o 4= FL A PN A= LA PN
M. roxburghiana M. zapota M. roxburghiana M. zapota M. roxburghiana M. zapota
25 0 0.53+0.00a 0.93+0.00a 0.31+0.08a 0.10+0.02a 1.34£0.11a 0.85+0.01a
10%o 0.53+0.00a 0.95+0.00a 0.30+0.01a 0.10+0.02a 1.13+£0.10a 0.85+0.01a
20%o 0.53+0.00a 0.96+0.00a 0.29+0.00a 0.10+0.03a 1.36+0.23a 0.88+0.04a
9 0 1.08+0.00a 1.17+0.00a 1.08+0.05a 0.17+0.00a 1.62+0.01a 1.04+0.01a
10%o 1.26+0.00b 1.64+0.03b 1.74+0.02b 0.36+0.15b 1.83+0.01b 1.43+0.00b
20%o 1.22+0.01c 1.54£0.01c 1.31+0.04¢ 0.22+0.0lac 1.64+0.05ac 1.06+£0.01c
3 0 1.54£0.04a 1.13+£0.02a 2.04+0.03a 0.34+0.02a 3.33+0.01a 1.65£0.02a
10%o 1.91+0.00b 2.83+0.12b 2.35+0.03b 0.47+0.01b 3.93+0.01b 1.94+0.01b
20%o 1.73+£0.00¢ 1.74£0.04c¢ 2.19+0.02ac 0.34+0.02ac 1.53+£0.01¢ 1.13+£0.00¢

S i AR R AR TSN, P IR o — D PR = 3 TRALBE R A RR SRR AT R S R Y
°C % BRI EL A= LA I 7 T 10%0 NaCl it kb 3R TR 1), HE LA, CEMET, 10%0,
N F AT R S B D Ah AL AR RS 20%0 NaCl Ak B R vy B4 4= LR I Bl 5 1 b
FRAMCORIE TN, [H—RIRAMF T, 10%0 .20%0 NaCl 450X BRI 1.33 75 . 1.24 1%, A0SRm0 5k
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