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Abstract: We studied the dehydration sensitivity and storage characteristics of G. paucinervis seeds by measuring the ger-
mination of seeds with different dehydration extents and the water absorption after rehydration, the change of physiologi-

cal indices of resistance in the process of dehydration as well as the seed germination under different storage

Wis B HI: 2018-05-09

E£WA . ) 79ARBERS (2015GXNSFDA13915) 5 PaRM S I AA L i35 H (48 AD17129022) [ Supported by the Natural Sci-

ence Foundation of Guangxi (2015GXNSFDA13915) ; Guangxi Special Fund for Science and Technology Base and Talents (AD17129022) ],

YEBE A SRR (1984-) , 55, PUMIMA 18, 322 AR 5¢ 1l 208 U5 T & R FHAESE , ( E-mail) junjieliuzhou@ 163.com,
EEESE F[ioE R, FENGS {Hﬁ%%lﬁﬁi%uétfiétﬁﬁn ( E-mail ) 228541006@ qq.com



200

L

methods. The results were as follows: (1) The initial moisture content of G. paucinervis seeds was 45.29%. The dehydra-
tion rate was up to 45% when placed after 35 d in the indoor ventilated place. (2) When the dehydration rate was less
than 18%, germination percentage (GP) and the water absorption rate after rewatering were not significantly different
from those of fresh seeds. However, when the dehydration rate exceeded 18% , GP and the water absorption rate after re-
watering were significantly decreased, and GP was 0 at dehydration rate 42%. The critical moisture content of seeds was
27.29% , and the lethal moisture content of 50% was 12.72%. (3) The relative conductivity, the contents of soluble sug-
ar and proline were increased gradually with the deepening of seed dehydration. The content of malondialdehyde (MDA )
changed little when the dehydration rate was less than 24% , and increased significantly when exceeding 24%. Both ac-
tivities of superoxide dismutase (SOD) and peroxidase (POD) showed a trend of fluctuation and peaked at dehydration
rate 18%. (4) Seeds with desiccation storage for one month at room temperature,, and all the seeds with storage in damp
sand at =1 “C and =20 °C for one month could not germinate. GP of seeds with water immersion for one month dropped
significantly. Germination processes of seeds with storage in damp sand for one month, three months or six months at 4
°C were delayed, but there was no significant effect on GP. Tt indicates that when the dehydration rate of G. paucinervis is
less than 18% , seeds can regulate resistance to maintain normal metabolism of cells. The seeds can endure a certain de-
gree of dehydration and low temperature. When the dehydration rate exceeds 18%, the metabolism of seeds is unba-
lanced, and then deteriorated until death, which belong to minimally recalcitrant seeds. It also indicates that storage in
damp sand at 4 °C (moisture content 7.5%) is a good method for short-term storage of G. paucinervis seeds.

Key words : moisture content of seeds, germination percentage, dehydration sensitivity, recalcitrant seeds, seed storage
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seeds under different storage conditions
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RILHT AR MHICME D M R B 4 22 25 b 1 ROk %
5 A AR U O (P<0.01 ), 15 I G X
KRR R TERE RPN BRI R K AR T 18%,
B B EE R E KU E AN 8 d R, a2z
P8 & it PRI A, L GTL Bifi 25 Fh B /K B2 B 1)
PRI AE A, Al B8 2 th T B K 5 59 Fh 7 A= g 2
T LLIN A, 4 2225 Fh 11 MGT B I KRB i fin
TR 5 B 3l M 722 A 10 i 3, 3X b B G AE T4 1 1Y
L ML ( Ardisia punctata) T~ AL A5 AR B (4 1 A
45, 2013) , RIKRIE 18% ~24% B MGT 15 3 fif
Py 2253 A K, ATRE 5% & K SE BN SR 1T Fb
TN IRECR o B B U Y TR G
FHXSHL T A MDA & o ROk i =t A 1 45
A5 FNAZ 455 3 F2 B ( Chen et al., 2016), MDA J&
N i ALY 27 Wy, N oo SR A 2 40 40 i A
ARG MR GENE 1 AU L, H MDA &3 F
A0, K& A SOD , POD S5 4t 48 1k £ 47 i 1) 37 e, £l
A ST fe & AR (Ma et al., 2015)
XA R L I T 4R (reactive
oxygen species, ROS) RE NN =5 1 A 1k, iEEA
J5tFIl DNA ( Farooq et al., 2009) , i ¥ 7F 1F % ¢ i
Z AR 23 B ROS, HFh 19 JB 7K i 1 5 H 4t
AALBIMH R G A K, B2 ZERh ¥ 1l K W1, Fh
K S 395 558 30 AL WO, S| & DR B SR,
SOD POD 45 il 1) 1% 14 75 B 5 1 7K b 72 v 328 ¥ 4%
5 LR B AS T 7 A5 19 ROS, 4 45 40 i A i) A2
HISEHENE (Zhang et al., 2015b) , B LLAH X o G %
FI MDA 58 N3G 12 5 2 712 KR AE 18% ~
36%f , MDA 75 & 1) _F T2 W1 B 5o 48016
J&1, MDA H1 ROS 4547 3 4 Jot 14 A 2800 240 1l 1) 5 7
FEEENIE, BT A T A2 98 Bl SOD AN
POD 5 i 1) 1 1 DR I, AS 5B A3 28035 Bk ROS ( Tang,
2012) , PRl 20 IR 1 3G O A0 N S g
LA R X H, 5 24 10 R I I, A 14 45 78 n
MZHTRAG 4 2228 Bl 718 R ACRART 36% I,
FAX L% MDA SOD Ml POD 4 /it i 4
b5 it #) V£ 1 = £ ( Panax notoginseng ) F it T
( Castanea mollissima ) B F H) 3% K A7 fb s #— 3%
(BUHERAE, 20145 “RAf§4F, 2006) . fH 55Tk
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KA L 36% I, POD BN 25 T ROS /Y774,
XF AR AR B B S TR R Y 1 2R ) R
H, 0, SR (A BRI i 42 XL, 2001 ), i 22 52 3
P ¥ %57, i AN AR AR T BE T, X Rl L 7E &
4 ( Aesculus chinensis) F0—F F) d 7K Ja 30t A 1K PR
(BRIBCY, 2006)  MiliE7K 5 181 SOD T 4 J5E A
Wit — LSS, PIVEPERERE S LEA B E &
Py oIy [ 42 o 36 7K 3 i R U e AR E U Y
PR B A MR (2 25, 2000) , X P
IR YT A] BB POD  SOD I8 5k 4H i i 1 £ 4%
M H R R AR 2 SR T REE
JBR AR BE A3, AT M AR T R &
Th, BRI BT LLBEAR S 378 3, 2 4 20 38 3 - 17
UHIHEA — @ WB &R R, 456 Bkt
A, 4 2 R FAERAKORAR T 18% I, Hi %
R K5 B WK A B0 5 5 8 b 1 22 S A B 2%, b
T T B R Y A R AT Y O R AR 2 ARk
F 18% I, Fh AR R M A A LA H R
FET,

il T 1A A5 -1,-20 CRE 1AW
BLEM PR L, 4 CTM T ALEMFT
e, LI HOR B9, X 0 C LR RIR U, HH:
Py Bk, TR T 0 CH ATl
SN 25 VK, Rl B B IR R R Ge i R 4, R
T 15 °C A T B R T R 22 B o 1 ok U 2
Ay (Bedi & Basra, 1993) | 4l Garcinia gummi-
gutta P (Joshi et al., 2017) . T4 22 2R+ 1]
TE 4 CIRH 6 D H , BRI GTL 1 MGT £ i 4
KL GP B K, BT 4 C IR VD UEAR T
ot A v AR R A, DR K A B R 2
e 4 22 2 - 1 R A7 5 . KR I % Al RE
H T8 0 R A B A R S IR B S B R
B,

R o =X I 7K T A R AR T R AR 1Y 22 S
K 1 o 5~ 53 Sy v B | o B AR B w4 P 3 R
I (Ntuli et al., 2015) , 3 IR 5 s X A9
TR A A L, TR B 7K R B 77 22 5% ( Pam-
menter & Berjak, 2000) , 4 22254 T HHT ] 7 $4
A A R T RER 2 — E R B TR
Bk A0 C R BB R, H CMC Y 27.29%,

LMC50 4 12.72% KT 0 C MFhF 38T, Hmi
PR T =TI B EY =W (6. cowa,
PP & K 8N 50.1% ,CMC 4 39% ,4 C I K
1~ A¥IBETS) (Liu et al., 2005) , 51K B i 4 4
HI M ZE ( Castanea mollissima) FhF451T ( HAR TR 9
d IR 7B &2 100% , T4 15 d B K F853.5%,
AT 0~2 CHZE-4 CTFEM) (FH R AR,
2004; FHEAE, 1999) , ] Y [ oA 22
( Magnolia sargentiana) #-F ( CMC A1 LMC50 43 %]
N 15.3%.5.3~7.1%) (JELZ, 2014) . WL, &
2275 JJ TR Bl A, MRS Baskin &
Baskin (2005 ) X PR B A 1) %E SC, R 2840 2R 19 <5
2 2551 KA St R I 4 J8 KRR T AR TR AR
[EE IS =R &= U E L & YL R RNE A8 1
AR TER IR A 1 16 A 1 ( Tweddle et al.,2003)
BT AF R, il 22 A7 SCHR A 18 58 28 i 4 1 b 1 B AT
PR 45 % ( Jayasuriya et al., 2012; Joshi et al.,
2017) , ABIEGE SRR # BOLAL

G2 2225 53 A TR T RN R B A0 A Ll bR
PR 7 o0k b 5 B R ] R B A 0 SOk & A 2
B AR ORI Ry Bl B T R AR IR A5 . Al
LT A A RREE | R T 5 R R e
WIVER R S A IR R T R R RS Y
ATE T, ARWEFEEE R ] 4 2225 53X — B BT IR Y
TR 5 H B35 Bl 0 4 22 25 Fh BT 0 4 0 OR A7
A A FH B AR B B AR R R A 5, 5 5 SRR

SE .

BASKIN CC, BASKIN JM, 2005. Seed dormancy in trees of cli-
max tropical vegetation types [ J]. Trop Ecol, 46 (1):
17-28.

BEDI S, BASRA AS, 1993. Chilling injury in germinating seeds:
Basic mechanisms and agricultural implications [ J]. Seed Sci
Res, 3(4) ; 219-229.

BERJAK P, PAMMENTER NW, 2001. Seed recalcitrance-
current perspectives [ J]. S Afr J of Bot, 67(2): 79-89.
BERJAK P, PAMMENTER NW, 2007. From Avicennia to Zi-

zania: Seed recalcitrance in perspective [ J]. Ann Bot,
101(2) ; 213-228.
CHAI SF, TANG JM, MALLIK A, et al., 2018. Eco-physiolo-

gical basis of shade adaptation of Camellia nitidissima, a rare



2 SRR NS . B WG AR W) < 22 72 b1 I /K i A1 AR D 207

and endangered forest understory plant of Southeast Asia
[J]. BMC Ecol, 18(1):5.

CHEN SF, 2006. Studies on mechanisms of desiccation-sensitivity
of Aesculus chinensis seeds [ D]. Nanjing: Nanjing Forestry
University ; 49-50. [ BRHZS, 2006. bW Fl ik Skt
HLERBTSE [D]. B AT H bl Ao :49-50. ]

CHEN Y, HAN Y, ZHANG M, et al., 2016. Overexpression of
the wheat expansion gene TalEXPA2 improved seed production
and drought tolerance in transgenic tobacco plants [J]. PLoS
ONE, 11(4): e0153494.

COSTA CRX, PIVETTA KFL, DE SOUZA GRB, et al.,
2018. Effects oftemperature, light and seed moisture content
on germination of Euterpe precatoria palm [ J]. Am J Plant
Sci, 9(1) : 98.

DIAS DS, LOPES PSN, RIBEIRO LM, et al., 2015. Tolerance
of desiccation and cryopreservation of Butia capitata palm
seeds [ J]. Seed Sci Technol, 43(1) :90-100.

DUAN YS, YANG L, DUAN CL, 2014. Desiccation sensitivity of
Panax notoginseng seeds and membrane lipid peroxidation
[J]. Seed, 33(4): 6-9. [ BXERUK, #A0, Bo&Ml, 2014, =
LA 1 B K SO 5 R A A E R [0, BT,
33(4).6-9.]

ELLIS RH, HONG TD, ROBERTS EH, 1990. An intermediate
category of seed storage behaviour? I. Coffee [ J]. J Exp Bot,
41(9) . 1167-1174.

FARM K, GARDEN B, HAU BCH, et al., 2003. Summary of
findings from some rapid biodiversity assessments in West
Guangxi, China, July 1999 [J]. S Chin For Biodivers Surv
Rep Ser (Online Simpl Vers), (36).

FAROOQ M, WAHID A, KOBAYASHI N, et al., 2009. Plant
drought stress; Effects, mechanisms and management [ ] ].
Agron Sustain Dev, 29(1) . 185-212.

GREGGAINS V, FINCHSAVAGE WE, ATHERTON NM, et
al., 2001. Viability loss and free radical processes during
desiccation of recalcitrant Avicennia marina seeds [ J]. Seed
Sci Res, 11(3): 235-242.

HE HY, SONG SQ, 2003. Desiccation sensitivity of Calophyllum
polyanthum seeds and factors affecting their germination
[J]. Acta Bot Yunnan, 25(6) :687-692. [{af B3, SRHNR,
2003. VELFLLIEFERF 14 i K SRR K HC 2 iy iy ) PR 1
[J]. R, 25(6) : 687-692.]

HONG TD, ELIIS RH, 1996. A protocol to determine seed stor-
age behavior [ M ]//ENGELS JM. Technical Bulletin
No. 1. Rome: International Plant Genetic Resources Institute
(IPGRI) . 1-51.

ISTA (International Seed Testing Association), 1999. Interna-
tional rules for seed testing. Rules 1999 [J]. Seed Sci Tech-
nol, 4(1):23-28.

JAYASURIYA KMGG, WIJETUNGA ASTB, BASKIN JM, et al.,

2012. Physiological epicotyl dormancy and recalcitrant storage
behaviour in seeds of two tropical Fabaceae (subfamily Caesal-
pinioideae) species [ J]. AoB Plants, (1) : pls044.

JOSHI G, PHARTYAL SS, ARUNKUMAR AN, 2017. Non-deep
physiological dormancy, desiccation and low-temperature sen-
sitivity in seeds of Garcinia gummi-guita ( Clusiaceae): A
tropical evergreen recalcitrant species [ J]. Trop Ecol, 58(2) :
241-250.

LI HS, SUN Q, ZHAO §J, et al., 2000. Principles and tech-
niques of plant physiology and biochemistry experiment
[M]. Beijing: Higher Education Press: 164—-165, 167-169,
195-197, 258 -261. [ & /4, #h#f, @b A%, 4%,
2000. FEY A A ARKES FEE AR [M]. Lot &5
B At 164-165, 167-169, 195-197, 258-261.]

LIU Y, QIU YP, ZHANG L, et al., 2005. Dormancy breaking
and storage behavior of Garcinia cowa Roxb. ( Guttiferae )
seeds: Implications for ecological function and germplasm
conservation [ J]. J Integr Plant Biol, 47(1); 38-49.

MA MZ, CHRISTENSEN MJ, NAN ZB, 2015. Effects of the
endophyte Epichloe festucae var. lolii of perennial ryegrass
(Lolium perenne) on indicators of oxidative stress from path-
ogenic fungi during seed germination and seedling growth
[J]. Eur J Plant Pathol, 141(3); 571-583.

MALIK SK, CHAUDHURY R, ABRAHAM Z, 2005. Desicca-
tion-freezing sensitivity and longevity in seeds of Garcinia in-
dica, G. cambogia and G. xanthochymus [ J]. Seed Sci Tech-
nol, 33(3).:723-732.

NTULI TM, BERJAK P, PAMMENTER N, 2015. Different as-
sessments of the effect of drying rates on recalcitrant seed
material [J]. Am J Biol Life Sci, 3(3): 75-79.

PAMMENTER NW, GREGGAINS V, KIOKO JI, et al.,
1998. Effects of differential drying rates on viability retention
of recalcitrant seeds of Ekebergia capensis [ J]. Seed Sci Res,
8(4) .463-471.

PAMMENTER NW, BERJAK P, 2000. Some thoughts on the
evolution and ecology of recalcitrant seeds [ J]. Plant Spec
Biol, 15(2) :153-156.

PELISSARI F, JOSE AC, FONTES MAL, et al., 2018. A
probabilistic model for tropical tree seed desiccation
tolerance and storage classification [ J]. New For, 49(9) .
143-158.

PROBERT RJ, BRIERLEY ER, 1989. Desiccation intolerance
in seeds of Zizania palustris is not related to developmental
age or the duration of post-harvest storage [ J]. Ann Bot,
64(6) : 669-674.

ROBERTS EH, 1973. Predicting the storage life of seeds
[J]. Seed Sci Technol, 1. 499-514.

SONG SQ, CHEN HY, LONG CL, et al., 2005. A guide to the
research of seed biology [ M]. Beijing: Science Press: 57—



208 OO0 M W

39 %

60. [RHNIR, FRLLAL, A, 45, 2005. FhFA:4) 0T
Fidera [M]. b5t Bl et . 57-60. ]

TANG AJ, 2014. Seed dormancy and storage behavior of Magno-
lia sargentiana endemic to China [ J]. J Plant Physiol, 50
(1):105-110. [ JHEZ%, 2014, 0 ERRATHELA M0 A 22 Fif
THIPRIR 5 08 AT o [J]. MW A B2, 50(1) .
105-110. ]

TANG AJ, 2012. Desiccation-induced changes in viability, lipid
peroxidation and antioxidant enzyme activity in Mimusops
elengi seeds [ J]. Afr J Biotechnol, 11(44) . 10255-10261.

TAO YL, ZHU C, 2004. Relationship among desiccation-
tolerance, proteins and soluble sugars before and after matura-
tion of Castanea mollissima seeds [ J]. Sci Silv Sin, 40(2) .
45-50. [P A B, A, 2004, B SR Rz o M K Bk
PESE A B ANE R SC R (V] MR, 40(2):
45-50.]

TWEDDLE JC, DICKIE JB, BASKIN CC, et al., 2003. Eco-
logical aspects of seed desiccation sensitivity [ J]. J Ecol,
91(2) . 294-304.

VARGHESE B, BERJAK P, VARGHESE D, et al., 2011. Dif-
ferential drying rates of recalcitrant Trichilia dregeana em-
bryonic axes: A study of survival and oxidative stress metab-
olism [ J]. Physiol plant, 142(4) . 326-338.

WANG GX, LIANG LS, ZONG YC, 1999. Controlling of dor-
mancy and sprouting of stored chestnut by means of tempera-
ture [J]. Sci Silv Sin, 35(3) : 31-35. [ E5tHE, Fmits,
SEONEL, 1999, IEHBURSEORIR 55 1 28 AR BE 4% (0], Ak
ARk, 35(3) :31-35. ]

WYSE SV, DICKIE JB, 2017. Predicting the global incidence
of seed desiccation sensitivity [ J]. J Ecol, 105 (4):
1082-1093.

YANG QH, LIN YC, LAI WN,et al., 2013. Investigation on

germination characteristics of Ardisia punctata  seeds
[J]. Seed, 32(9) : 41-44. [151FN, PhEFE, BUTH, 55
2013. L ifit PF B 5 B & R R R BBESE [T BT,
32(9) :41-44.]

YANG SS, GAO JF, 2001. Influence of active oxygen and free
radicals on plant senescence [ J]. Acta Bot Boreal-Occident
Sin, 21(2) :36-41. [#HillIE, FAR, 2001. FEER A H
SESHEYINEEE [T]. PR, 21(2) :36-41.]

ZHANG JJ, CHAI SF, LU SH, et al., 2017. The habitat char-
acteristics and analysis on endangering factors of rare and en-
dangered plant Garcinia paucinervis [J]. Ecol Environ, 26
(4): 582-589. [5KMRAN, S, Bkt 4, 2017. &
i FEAE ) 4 22 2 (0 A B e i R B s R o (). 2k
IR, 26(4) :582-589. ]

ZHANG JY, DAI MH, WANG LC, et al., 2015a. The challenge
and future of rocky desertification control in karst areas in
Southwest China [ J]. Solid Earth Discuss, 7(4) :3271-3292.

ZHANG Y, ZHANG M, YANG H, 2015b. Postharvest chitosan-
g-salicylic acid application alleviates chilling injury and pre-
serves cucumber fruit quality during cold storage [J]. Food
Chem, 174.558-563.

ZHANG JJ, WEI X, CHAI SF, et al., 2018. Dormancy mecha-
nism of the seeds of a rare and endangered plant, Garcinia
paucinervis [J]. Chin J Ecol, 37(5): 1371-1381. [ k&
A, B, SEHEE, 5, 2018, B HIGAEY) & 425 Fh T
FIPRIRALER [J]. AEAS2E24E, 37(5) : 1371-1381.]

ZONG M, CAI LQ, LU SF, et al., 2006. Effect of different
desiccation methods on Castanea mollissima embryo axis des-
iccation sensitivity and physiological metabolism [ J]. Acta
Hortic Sin, 33(2) : 233-238. [ 55%Mff, #Kmse, HEJ7, 5
2006. ANTRIE K 7 12 Xof A SR i 5 A S U A B
AU [J]. b8 25T, 33 (2) :233-238. ]



