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Effects of different treatments on seed dormancy breaking
and seedling growth of Ammodendron argenteum

XU Ping, LI Jin", LU Hai-Ying, LI Yong-Jie, WANG Lu
( College of Life Sciences s XinJiang Normal University . Urumgi 830054, China )

Abstract: This paper studied the approriate method to break Ammodendron argenteum seed dormancy and the status
of its seedling growth. The results showed that the most effective methods to break dormancy were slit testa and sand
grinding. However, they could easily cause rot and death of the seeds. Use 65 °C,80 C and 95 °C hot water seeds
treatment respectively and it was the 95 ‘C hot water treatment for 1 min that had the best breaking dormancy effect
and the seeds grew well. 65 °C hot water treatment had the worst effect and 80 °C hot water could partially break the
seeds dormancy. Except seeds under 80 °C,extending hot water treatment time would increase the seeds death toll
and most of the seeds under 95 ‘C died in extension period. The effects of seed soaking with liquid nitrogen treament
were all significant,in which 10 min’s seeds soaking was most effective in breaking domancy,nontheless,with abnor-
mal seedling growth leading to death. Soaking with sulfuric acid for 120 min had the best effect in breaking seed dor-
mancy. However,overtime treatment would increase the number of dead seeds and cause rot and death of a few seed-
ling roots. In conclusion, soaking with sulfuric acid for 120 min and 95 °C hot water treatment for 1 min was the bet-
ter method to break A. argenteum seed dormancy.
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Fig. 1 Imbibition rate of A. argenteum seed

2.2 YIR AL TR A X SR IV ER TR F EE & MR

WU MLAN T2 BT B B & 2 B %R
1.2.3 v, S5 5 R B, w0 b s Ak 31 S K HIR
BRSO A B 255 (P <<0.05) , K 2 Rk
709 H YD AL PR BT AE TS B 3 (P <0.05),
POKAEFRLL 95 °C 1 min PRI G SR & 8% (P <
0.05) , {H B 25 4b ¥ i} (8] /9 384 i, Fp 7 2 58 T,
65 °CAb BEARHR B BR AR AR .3 (P >>0.05),80 °C 4b
PEE — g B R 2 38 B R [ 1 2 R . VA
Ab B G -  ZE R T X (P <C0.05) ,
I LAAEBE 10 min 1 20 min R 5 4, {8 5 %F BRAH
R EFMFIET- A B3 2 7 (P <<0.05), I H K&
G R AR IE T AR T R iR T 3K R A Ak B ] s
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R1 MELBHFEMRDORMFREFE,
PRBR 22 #0158 T 70 F 2 B 2 1

Table 1 Effects of physical treatments on germination,
dormancy and dead seed rates of A. argenteum
ARy ) 7iﬂ‘$ PRHR 2% PR IES
Treatment Germination Dormancy Percentage of
rate (%) rate (%) dead seed (%)

XF 18 Control 10.8943.87 a 86.22+4.12a 2.89+1.24 a

i 0 Slit testa 77.33+4.67b 14.67+2.40b 8.00+2.31 a

Y0 Sand grinding 70.00£1.15b 14.67+1.76 b 15.33+1.33 b

% Wet cold 27.33£1.76 ¢ 60.00£4.62 ¢ 12.674+2.91 ab

T Dry cold 11.3341.33 a 85.33%+2.91 a 3.33%£1.76 a
e G AS TR B R 28 53 i 3 (P<<0.05), R,

Note: Different normal letters with in the same columns indicate significant

differences at 0.05 level. The same below.

F2 MKLEINRDVEFHFEFE,
REREMETHFERAYZMN
Table 2 Effects of hot water treatments on germination,

dormancy and dead seed rates of A. argenteum

IS IVIEES o LS Dzkug%: ) sEFl f
Treatment sermination rmancy ercentage o
rate (%) rate (%) dead seed (%)

10.89£3.87 a  86.22%4.12 a
8.004+2.00 a 89.33£2.40 a

2.89+1.24 a
2.67+1.76 a

Xf 1 Control
#Hok 65 °C 1 min

Hot 5 min 5.33%£1.76 a  90.0044.16 a 4.6743.71 ab
water 10 min 4.00£2.00 a  90.6746.36 a 5.3344.37 ab
80 ‘C 1 min 14.67£1.76 ab 83.33£1.33 ab 2.00£1.15 a

5 min 15.331+3.71 ab 74.00£5.03 b 10.67+1.76 b

10 min 21.334+3.71 b 74.6743.71b  4.00£1.15 ab

95 °C 1 min 47.33+£8.11 ¢ 42.67£5.70 ¢ 10.00£4.16 b
5 min 0.67+0.67 a 3.33+1.33d  96.00+1.15 ¢
10 min 0 0 100c¢

Fx3 BHERLEINRDVBEMHFEIFER,
RIEERMETHFERAZM
Table 3 Effects of liquid nitrogen treatments on germination,

dormancy and dead seed rates of A. argenteum

. > TE % IR 22 =

I s BHER e Jeri

Treatment Germination Dormancy Percentage of
catme rate (%) rate (%) dead seed (%)

X ## Control 10.8943.87 a 86.22+4.12a 2.89+1.24 a

BA I min 36.00£1.15b 58.674+0.67 b 5.33+1.33 ab

Liquid nitrogen 5 min 48.00%+5.29 ¢ 42.674+3.71 ¢ 9.3342.91 ab
10 min 60.00+4.16 d 29.334+2.40d 10.6742.40 b
20 min 54.00£2.31 ¢d 34.67£1.76 ¢d 11.33+0.67 b
30 min 49.33+1.33 ¢ 42.00+2.31 ¢ 8.67£3.53 ab

2.3 LEAEFEMRIDIBTFIH LRI
HRIPMEFh Fatb22 B, RGN ER
4.5 FaR, 98% H, SO, ALBE 5 min gl $2 55 Fh
T 2E A B A5 b B A ZE 4K AR R A B 3R I b
hI(P<<0.05), %] 120 min &b PR e F HIE K &
200 min B % 28R F AR, [8) 1, B0 12 Fp 7 508 3
HAIN(P<C0.05), H, O, ¥& Fh b B XF A+ 0K B 8% Bk
H— R R AR & 28 R e i (P <<0.05) , Bifi
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Fx 4 98% H,SO, BRIV FEER,
HREEZENETHFERENEN

Table 4 Effects of 98% H,SO, treatments on germination,

dormancy and dead seed rates of A. argenteum

?ﬂl}”{ Ge%nifion Dz,:ffi:cy Perﬁﬂlai of
reatment rate (%) rate (%) dead seed (%)
Xt i Control 10.6741.76 a 82.00+5.77 a  7.337+4.06 a
98% H,SO, 5 min 20.6742.40 bc  75.3343.53ab 4.00+1.15 a
10 min  14.67£2.67 ab  80.0042.00 a 5.3342.40 a
20 min  22.67+3.71 bc  68.6743.71 ab  8.67+2.67 a
40 min 28.00%2.00 bed 66.6744.06 abc  5.3342.67 a
60 min  40.67+£1.76 e 54.6744.06d 4.67+2.40 a

23.33£2.40e  20.674+1.33 b
28.00E£2.3le  27.33E1.76 b

120 min
200 min

56.0043.46 {
44.6740.67¢

x5 HLOLEWRIVEMFEAIFER,
PR AR 2R 1Y 58 T Fh T 2R 0 B2 0

Table 5 Effects of H,O,treatments on germination,

dormancy and dead seed rates of A. argenteum

%Iﬁjﬂi Gei%nﬂi;ion D@:f:miy Periiti;:e of
reatment rate (%) rate (%) dead seed (%)
%t H8 Control 10.67+1.76 a  82.004+5.77 a  7.3344.06 a
H,0, 0.50% 23.3342.91b 66.67+5.21b  10.00£2.31 a
1% 19.33+1.33 be  75.33+£4.81 ab  5.3313.53 a

3% 18.6741.33 bd  76.0043.06 ab ~ 5.331.76 a

5% 15.3343.53 acd  76.0045.77 ab  8.6742.40 a

% 12.00+2.00 ad  83.33+2.91a  4.67+1.76 a

10% 15.3342.91 acd 80.00+4.62 ab  4.67+1.76 a

& ST i R RB WAL
2.4 NEMRERBERR ARV IR 4 & E KW
%6 FIF % U8 A0 b B0k AR V0 B 40 1 2R KB
M 255 . 58 7 RGIA 10 min 0B )5, ™ &
SR A1V Y IE R A K, S T AR R R e ) B A
K (P <C0.05) , Ji A28 e B, KB 43 4h v 76 1 W A
5 i B A W BE T AR RR AR /DN s LA JLRR O i Ab
RIS 40 v OE H A K ARG 11570 R A B &) AR
RECHIE AT FAE, A 14 KR BRIRA
10 min ZbFR 5 , AR 7 vk A0 B 4h v AR K R
B E RN (P <C0.05) , HL#E 1 AL #1788 4b 25 Y
I ARSERE AT BT 1 LU B R AU B A
(RS A R N O =l O (E 7 N L ) B DR
K MW S #Uk 5 98% H, SO, 4bH %t 4 i 4E K
TEAFIF M,

3 Hib 5tk

ol B AN 325 1 2 5 | S Ao AR BRG F18) — > o R
Nikolaeva et al.(1979), Nikolaeva (2001) R # &
Az HLBRRE R AR B 23 S - RS v 3 U R Ao
T B B Y B SR B BELAS 7K 53 1 WA T 41 1) b
TR R Yy ELOR B, T SRR ) il AR R

R 6 ARRERMEBRAEMNRDBYHERKNZIT

Table 6 Effects of different dormancy break treatments on seedling growth of A. argenteum

HHE 7 K Grow up to the 7th day

S 14 X Grow up to the 14th day

Kb PR Treatment
4 Root length (mm)

T =1 Seedling height (mm)

K Root length (mm) T Seedling height (mm)

Xt % Control 35.52+3.12 a 44.43+3.80 a 45.984+4.33 a 54.78£4.56 a
% 1 Slit testa 36.3342.39 a 45.974+2.24 a 43.984+2.27 a 53.9042.42 a
P % Sand grinding 36.5945.94 a 46.3845.94 a 47.6846.30 a 58.93+£6.02 a
#K 95°C 1 min hot water 42.674+4.74 a 51.76+5.05 a 53.324+4.93 a 62.4944.98 a
W4 10 min liquid nitrogen 22.50+2.70b 27.54+1.57b 30.21£3.01 b 39.19+3.16b
98% H,S0,120 min 41.41+4.14 a 50.79+3.93 a 53.24+4.64 a 64.1944.78 a

FR g Jy e , WIS KR Z TR Y Fh 2K
Ol FFAE ) BRI , ol ple S50 U R L A K 1k 22, R 2
FRUZE R RS B Y B 20 BELRS 1 A
SR WSS A JUR T 7K 3 BRI MAE T WA 7K A o I 8 A T
A RV N N Zi R VNN T 2o B 30 W A D = RO L =
85,1986) X & Tl IR IR 5 B & i 2 A, A
I, A2 R IR AL B A 8 3k B WK M ZF I H Y. B
V= O GNP P i N 5 7 A B S S I
Corner(1951) TA R IR 19 B J80J2: o B 2 iod 22 v
PEMMEEE g5 A, Egley(1979) Wi\ R & &

AT A P B S22 200 e 2 b B R K I R
JIT DA B 4R VM b - OB L 42 208 B & A9 = Bk A5k
S 38 B ) B Ak A T B AR B G SR B R B

A 5 A 155 v B AR ATL B A 3 L TT A
B BN A1 0 2 0 2 R A A R T R R R 1 ML AR
BREA, AR S [ 35 2] 1 5 b K 3% 1 L 0 B3k AR IR 11 2L
o MU T 15 2 1 B 0 B I S5 A B ik L Rk
Fift g J = 1) 1 & 23 B S B, O LW kTR IR
PR (BRIGT555,2012) . DARDACHT B8 Ak B1 i 75
F 90-36 P TR R e b, K ZF ik 83.9 Y, WAL
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SEATE I CREEERE 25, 2011) 5 DLRD-48 Ak 350 o) 1 ol - 114
PR, R 3, & 2F ik 88.67 %0 (#4855,
2002) , (HHH T H VD B kBN  5), i Fpoie
R gl AT IERIET A AR R K
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A ) AR AR A0S s T IR AR AE — S BOOE T 3R 58 T
W FE R AT B AE T AH X — 5 A A A B[R] AN
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