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Effects of Ultra-dry on the Resistance Related Physiological and

Biochemical Indexes in Seed of Populus euphratica
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Abstract: The ultra-dry preservation of the rare and endangered species Populus euphratica seeds was car-
ried out to determine the optimal moisture content and rewetting method in this paper. The feasibility of
ultra-dry preservation of P. euphratica seeds was determined by measurements of contents of various en-
zymes, soluble sugar and malondialdehyde(MDA). The P. euphratica seeds with different water contents
were prepared by the method of dehydration of silica gel. The seeds were re-wetted with different solu-
tions, and the optimal wetting method was selected. After treated by aging. the activities of enzymes, sol-
uble sugar, and malondialdehyde in the optimum moisture content of seeds were determined after rewetting

to determine the effect of ultra-dry preservation. The results showed that; (1) the seed germination rate
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decreased with the water content decreased to 3.4%. The seed germination rate and germination potential
of P. euphratica seeds could be restored to the samples without ultra-dry treatment after re-wetting. The
optimum moisture content was determined as 3.4 %. (2) After comparison of four different methods, the
results showed that re-wetting with saturated NH,Cl for 12 h after re-wetting with saturated CaCl, was a
better method of re-wetting. (3) The aging results showed that the suitable ultra-dry treatment could in-
crease the activities of peroxidase, catalase, dehydrogenase and the content of soluble sugar, and decrease
the content of MDA in the sceds with 3. 4% moisture at 50 ‘C. Therefore, ultra-dry preservation of P. eu-
phratica seeds has a certain feasibility for enhancing the anti-aging ability of the seeds.

Key words: Populus euphratica ; seed; ultra-dry preservation; physiological and biochemical indexes; anti-

aging ability
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Fig. 1 Dehydration rate of Populus euphratica seeds

at room temperature
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Table 1

The vigor change of ultra-dry seeds with different water contents

K% # Germination rate/ %

T A 2 ) Tilt - 5 7K

K 45 $ Germination index

Ultra-dry time/d Water content /% HiEKRF [m] i Acb B HiEKRIF ] Vi Ach 3
Control Rewetting Control Rewetting

0(CK) 6.5 66. 7+ 1. 7aA 66. 04, laA 43.741. 6aA 42.942. 8aA

1 4.9 62.7+1.2aAB 64.3+3.8aA 36.240. 7aB 40.042. 3aA

3 4.0 60.0+3. 7aAB 64.043. 6aA 35.8+2.6aB 35.742.1aB

4 3.4 58.0=%2.2bAB 63.7£0. 5aA 32.440. 6bB 35.840. 5aB

5 2.8 55.0%2. 2bB 58.37£0.9aA 34, 640. 8aB 34, 441. 6aB

7 2.0 42.340.9bC 48.7+1.7aB 23.7+1.2aC 27.47+2.0aC

9 1.5 29.0=£5. 4bD 37.3%1. 2aC 17.3+£2.8bD 22.6=+1.1aD

T Fp R E N MR 24 b5, RIFIRTR KRS T8R4 9 KRR 0 78 0. 05 7K VA7 78 B35 M 22 57 M R AT A F) /NS 52 8 30w g

fib 35 % B8 22 R 78 0. 05 K A7 AE B P22 =

Note: The seeds were re-wetted for 24 h indoor. Different capital letters within the same column indicate significant difference among seeds

with different water contents at 0. 05 level, while different normal letters in the same row indicate significant difference between control and re-

wetting treatment at 0. 05 level
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63. 7% . RAHFEEH 32. 4% AT w2 35. 0%, H
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A
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12 h J5 (RW ) #iA Fp 7 1) & 2 % d 55. 7%t &
67.3% . RAFTEEH 32. 6 R E 42, 651 &4 FK
RS 24 h(RW D) S5, BTk 2 0 & 28 46 500
RN 62. 3% H1 36. 8. 78 JLA 138 77 ¥ v 484 i o
ik, ATUL, S8 1 A B A EA AL Fh - 85 & AT EAT RS
b BEAG T4 i LR 2R, H DL SRR A CaCl, [0
12 h B NH, Cl a3 12 h b FERLCR .
2.3 BFRENMFALEZATREDEELLE
FREY R
2.3.1 PiEEEME hE 2, A A, 7E A S
Ak 7 LR T A 3 A R I B UGS O
17.72 mgTPF « L ' F % 3. 21 mgTPF « L', &
MR IR 5 81. 88 %0 5 1fii A - Ab B ) 5 A7 Bl A4 B il
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Table 2 The germination rate and germination index of

ultra-dry seeds with different rewetting methods

[0 9. J7 ¥ KRR RFIRE
Rewetting method ~ Germination rate/ % Germination index
CK 55.7+2.6 C 32.6%£2.0B
RW, 62.3+3.9B 36.84+1.7 AB
RW, 66.7+£3.4 A 41.6£1.6 A
RW; 64.3+1.2 B 39.04+0.8 A
RW, 67.3£3.4 A 42.642.0 A

T CK. B H & 2E G IO 5 RWoL A RIK 28 TR 24 by RW,.
M CaCly [958 24 hs RW5. A 01 24 h; RW,. fA1 CaCl, 12 h+
MR NH, CLIERE 12 hs F5 Fok 28 3. 4% SR RS 58 %
7R 4% [ J5 4k J8) 7 0. 05 K P AE7E i 25

Note: CK. Direct germination(Control) ; RW;. Saturated wa-
ter vapor rewetted for 24 h; RW,. Saturated CaCl, rewetted for 24
h; RW;. Rewetted indoor for 24 h; RW,. Saturated CaCl, rewetted
for 12 h and saturated NH, Cl rewetted for 12 h. The seed water con-
tent is 3.4 %. Different capital letters within the same column indi-

cate significant difference among rewetting methods at 0. 05 level

TSI 12,08 mgTPF « L' FF& % 7. 45 mgTPF -
L™ Bk 38.33% ., AT UL, 4+ 4k B v] LLBH & B
RCA 4% b 10 0 3 2 (H R T Ak 38 R I A Y
T P A A TR S Ak S5 R T o 3 At i B A/ L 3
5l T Ak B A B 7 R 2 RORR ZF TR BN AR AL B
AH— . U BT T Ak BT DL PR S Y 9 o
il B B P AL BE T .
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2.3.4 WEEE ABTHETHBMFHNRE
T (MDA 5 i Y Bifi 22 Ak s [R] ) S T 3 {8
TR 7E & A B b I 2R T R RO T Rl (1A
2,D), H KT # 7 MDA & #4140 C&1b
Ab# 7 d J5H 0.181 pmol » g ' F+%] 0. 268 pmol -
g LT AR N AR U 0. 190 pmol - g ! T E
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B 504 Fh 719 MDA & 2 01 A% T oK 8 1+t i
Tl H 22 Ak Ak B 30 72 rh TR A0S L e W T A Y
R Pl A RE ) R,

2.3.5 AIAMEEE MK 2.EWM.EANTN
AL AL R AR v T TS A R B AT v MR
A R N B H T R LR T
Tl (R B R T 52, 5 B Ak Tl T M 1 AR Ak #
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FeoE s T S 4ERe T R 15 7, [ B 358 W = AT 3%
PERE O & SR IE T R IEAR G,

30’

Tl 68 T PR A 1 B 3 5 /K a5 R 19 43 2% U
FHOG N R T (g Fh 705l K 2K, B F
R ZE R R I]  AE 2K P F R S oK L 2 TR I
BAR (—BAE 1% ~2%)  JE R P T 1 & K B % 4
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