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Abstract; Aseptic seeds of kiwifruit is fundamental tested material of endosperm culture, micro-grafting and other re-
searches. It is a usual way to gather aseptic seeds to use disinfectant to sterilize. Among them, mercuric chloride and
NaClO are the most widely used disinfectants. This article showed that aseptic stirring method is a new method to obtain

aseptic seeds of kiwifruit. In order to explore accuracy and applicability of aseptic stirring method, kiwifruit seeds were
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used to study the effects of three methods, including 0.2% mercuric chloride sterilization for 20 min, 10% NaClO sterili-
zation for 20 min, aseptic stirring method, and their effects on seed germination and plant growth. The results showed
that aseptic stirring method and 0.2% mercuric chloride sterilization for 20 min were an effective and reproductive way for
gathering aseptic seeds of kiwifruit. Oppositely, gathering aseptic seeds of kiwifruit which in 10% NaClO sterilization for
20 min was unstable. The results also showed that the three methods were effective, and at the same time, seed germina-
tion rate of aseptic stirring method was the highest. And the rate was 89.90%, but its germination energy was lower,
sprouts could grow healthily, germination rate of seeds with 10% NaClO sterilization for 20 min was the second place,
but there was no significant difference in germination rate of seeds between 10% NaClO sterilization for 20 min and asep-
tic stirring method, its germination energy and seedling rate were the highest which were 47.47% and 67.86% respectively,
and could give the seed a premature start and also could break effectively the dormancy of kiwifruit seeds like GA,. And
0.2% mercuric chloride sterilization for 20 min inhibited germination of kiwifruit seeds, the various index was significantly
lower than aseptic stirring method, sprouts grew slowly, most of the seeds could not develop into young seedlings within
the allotted time. In addition, aseptic stirring method was a physical method, and it was harmless for seeds, workers and
environment. The study indicated that the practicality and advantage of aseptic stirring method, and found the ability of
NaClO to break the dormancy of kiwifruit seeds, which provided a reference for the obtaining aseptic seeds of other same
type of fruits.
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Table 1 Effects of aseptic stirring method on obtaining aseptic
seeds of Actinidia ‘ Guichang’ , ‘Hort 16A’ and ‘Cuixiang’

o Fhyisdede WIEATEE
P Number of

contaminated seeds

Number of

Sequence number .
contaminated sprouts

CKl1 60 —
CK2 60 —
CK3 60 —
Al 1 0
A2 1 0
A3 0 0

R2 RERHERE HE AR ERE
BRARHETT & M F I RR
Table 2 Effects of aseptic stirring method on obtaining aseptic
seeds of Actinidia ‘Xuxiang’ , ‘Hongyang’ and ‘Hayward’

LSRR S SR i
=
e Number of Number of

Sequence number . .
contaminated seeds  contaminated sprouts

ARF  Xuxiang’ 0 0
CLTRH ¢ Hongyang’ 0 0
YFIRAE ¢ Hayward’ 0 0

FhALEEY 60 FiFPFHRZRTCR AT 0.2% F K AL 3 20
min J5 RN T IF IR & ZE B, < K RATESS 17
K, “Hort 16A° KATES 18 K, B KA 16
K RFHAE 2575 Y 0 1 O 4% 4 ) & AR 37 KR 38
K36 REGH, B 2B, 10% K SRR AL
FH 20 min J5 RN I IR K& 25 BT [ 40T, © 5
KATES 11 K, “Hort 16A° KATEH 12 K, &
B RATER 11 K X0 2815 Yo 5 Bl i £ 43 ) &8
5531 K B 32 K B 31 RE5HR BN, ]
L, 75 70 O T L B R A T R R AT
2.3 AEALEMBERMFREAFXNIRNIEEN
AN [ JE TR B A A A - 2R 4 T AR i R
WEBRANER 4 PR, TR PEAAE 12 7 REM
T RKBVER A L RTE Y, A3 AA
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Table 3 Effects of disinfectant sterilization on obtaining aseptic

seeds of Actinidia ‘ Guichang’ , ‘Hort 16A’ and ‘Cuixiang’

e T 715 944K B 2 TR AL
Number of Number of

Sequence number

contaminated seeds  contaminated sprouts

B1 0 0
B2 0 0
B3 0 0
Cl 0 0
C2 0 0
C3 0 0

&4 FREBBELESK FRERTFREF PR
Table 4  Effects of obtaining methods on obtaining aseptic

Actinidia ¢ Guichang’ seeds in different time

Ak A 1A 28 34
Treatment Dec. Jan. Feb. Mar.
TCTE BRI 115 Je B

Number of contaminated seeds by 1 0 0 0

aseptic stirring method

0.29%Ft5K 20 min FhF-¥5 JL 4L
Number of contaminated seeds by 0 0 0 0
0.2% mercuric chloride for 20 min

10% WK S B 4 20 min #7175
Number of contaminated seeds by

10% NaClO for 20 min

Tei54%;0.2% FFoK 20 min ZEFETE 4 WICH < K
BRIGER AR R AR th ¥ TeT5 9™ A 5 10% RS TFREN 20
min ZbFRAE 12 7 1 HPIRTCH ¢ 54 BrEpkFh 1
KA ISP IS MiAE 2 AP 7 k5,3 HA
1RRFI5 Y, 7F 2.1 FEZIE < 5K BRp Bk
TR 1 AR5 4 5 JC R B PR VA A B JE oG IR TG
FEIEPEE A 0.2% TH5K 20 min AFEAR SRR H ke
TE MR IC T R 1R AR 720, 10% A TR EN 20
min ZbFE 2 F 3 H PR B TC P RERCR SR
HAHWE 2R TS EHAR,
24 ARAZEMFREAKX FK BREkTHF
EF R E IR

MAEEL 2 0T LA HY 25 55 TR G TR R

EMTOTA ¢ ST BRI A T 19 & 2F 2 1E 10 ~40 d
ZI],0 ~10 d Z [ JCRhFli & ,40 ~50 d Z [ & 2
FIARTAA . 10% UE TR KT 20 min (1) FhF
FRUR W AT R AFES 11 K, 11 ~20 d Z 8] & 2F
FIKF] 47.47% , 3] 30 d B K ZEFR K 53.53%, 1M
30 ~40 d Z 8| A A 29.80% W Ff T & 2 ; JC W i FE
DOREMTCH BT R A 15 RIFIR W & ,30 ~
40 d Z [P K ZFH R 57.81% , MR 30 d HA
32.09% , J5 1 & 2 R FRT 2 £%;0.2% Tt
KK 20 min J5 HFD 7 FF 05 0 A& B E) 4 i, K 2
TEEE 17 K AT 30 d AR 285 19.19% ,40 d A
LR ZFRN 46.46% B IKFp T K R B EMT T
BB FEIE T 109% I SRR EA K TE 20 min( Bl 1,3£ 5,
P<0.05) , F -1 FF4f 0 & (4 B 0] 24 Bb TG B8 49 P 12k e
2.d, I 10% K SR K T 20 min B 6 d, AT UL, TG
PR P15 b 19 & 2 e 0 B B R i e J 0 O s
W & B (R A, A SR BRI b A R AR 1
10% YR R K 20 min FOFR T %K 2F 55 06 i B2
FERIHT Y, L IF 4G 05 & i 1R) 45 A G T 1 vk A
T4 d, Ui 10% K AR K E 20 min A7 8) T 5t
Ko BRAERE Bl 7 1 B AR 5 0.2% TH 5K K B 20 min 1Y
45 7 1T F8 AR AR AR, JT bR W7 & B (8] B B U B
0.2%FF7R KA 20 min 23 0] 54 B Bk A+
P& o

RS5 ARAARXNREN HEK HBEALTEHT
40 d RHIRE R F R

Table 5 Final germination rate of Actinidia ¢ Guichang’

aseptic seeds in different obtaining methods for 40 d

g AR AR
Treatment Final germination rate (% )

T L 89.90a
Aseptic stirring method
0.2%F+3K 20 min 46.46h
0.2% mercuric chloride for 20 min
10% UCEBREA 20 min 83.33a

10% NaClO for 20 min

T RS 5108 22 7 B35 (P<0.05) . T,
Note: Different letters in the column indicate significant differ-
ences( P<0.05). The same below.

WITE 50 d &5 H5 , A [ 75 30O 4 1Y I8 T Bk
TRk Ah 5 (4 B R DA A R 25 57 (P<0.05)
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Note: A. Pulp containing seeds; B. Stirring with water; C. Separating pulp and seeds; D. Seeds of kiwifruit.

Bl JCE R RIS A A

Fig. 1 Aseptic stirring method for obtaining seeds of kiwifruit

[ —e— mmipeA
0.9 t Aseptic stirring method

0.8 | —e— 10 % NaCl0 for 20 min

0.7 } —=a—0.2 % mercuric

chloride for 20 min

E
=
006
¥ S 0.5
f§*§04
£ 0.3
8 0.2
0.1 |
O

0 5 10 15 20 25 30 35 40 45 50 55
1= ZRTE] Culture time(d)

K2 AR JCE R oR T 00 Sk
BB T 25 (4 52
Fig. 2 Effects of different aseptic seeds obtaining methods

on germination of Actinidia ‘ Guichang’ seeds

WE 3 s, 10% K SR K E 20 min 1Y F 5
W R, M 67.86% , PR & )G 3 d EATHA T
MR, B 22 KA, KB 2R A &
K EM,30 d BFHZE AR TE 1.5 ~3.0 em 2
], 0.2% TR KHE 20 min R 5558 R AR, #h
TH LG EKEE 1E 26 d A A BT, )
HHR A 10.33%, LEBHEMTH LG, 19
REFLSTFEB BT 5 24 REA KT
RS AT R IT K 30 d BFAIAR K N 1 ~2 em
Z I, B R 40.07%, WA ERKEREF,
10% AR AN K T 20 min B D T A2 K B 0 IE 8%
BAEAR K i IR AR MR RS (R 4. 4
2) s TR FE A RS R A, AEE B
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100. 00
90. 00
80. 00 [
70. 00

60. 00 l

50. 00

40. 00

30. 00

20. 00

10. 00
0.00 I__l

TEEE 10% NaCl0 0.2% mercuric

. Aseptic for 20 min chloride for 20 min
stirring method

——o

N

MEEE Seedling rate (%)

W A FRFRIR 22 7 3 (P<0.05)
Note : Different letters indicate significant differences (P<0.05).

B3 A [N 2R A 8 D0 TR BRI i1 14 B 175 20

Fig. 3 Seedling status of aseptic kiwifruit seeds by

different obtaining methods

PR TR ) A 109% YR SRR B K 20
min [FPFICHA 25 5 AR R 2 th FIT IR
17 &% ) () BGR , B2 ERF [) D) 0 S AN e vk S TR 4 Ak
PO 4.78 1) ;0.2% T+ 5K K 1H 20 min () FhF 8
K AERKRWABR 22, F 2 F BRI E, 2K
— R RN S R A T, /NS K
A R R I TR (P<0.05)
L RE ST 1) PR 1 2 AR 4 EL /N AR A (R 4 2
3) . AU, NIREUCSE A W A M R, 10% K S BR BN
K 20 min R 85 B4 JG TR BE PR L RE SRS
AR B SE A T, PR 1Y 25 5% B BR BLYE B 7 T B
A A L
2.5 REZRMAAREF R K EMN T EHRBREk R
FHEEMZ M

% B F IR AN ) 7 2R 5 1 T8 TR R A Bk

. BAEEARTCN CEBRER 10% K &R K E 20 min 0.2% F+ R KB 20 min FR7EZALH 8 h,
0.2% R K 20 min J5 778 R FALFE 24 h 5 Ffp 178 50 d I B9 R .

Note: From left to right are aseptic stirring method, 10% NaClO for 20 min, 0.2% mercuric chloride for 20 min,
GA, 8 h, GA, for 24 h after 0.2% mercuric chloride for 20 min five kinds of seeds seedling for 50 d, respectively.

Bl 450 d i S BRIEBER T B R
Fig. 4 Seedling of Actinidia ‘ Guichang’ seeds for 50 d

T RMZANZE 6 i, 5 D1.D7 BA-XT EAH
Ho, R REFE S A B SE T SRR R
BeRh 7 85 &, & 2 5 0 i Bt 32 AT 2 IR 5 B
(11~20d) (20 ~30 d), THEHFEEMFH

D3 ~D6 Ab3H K A IK F) 100% , D2 A FEF] T
95.70%, ¥ T XF M % % % D3 4b 3 B 5, b
82.79% ,D5 AbFRIKF] 81.72% , Wi kb LAY K 2F ik
FE R A 28 5 B 0 Bk 3 25 5 DS AR FR Y BT R
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Table 6 Effects of GA, soaking time on germination rate, germination energy, seedling rate of
aseptic Actinidia * Guichang’ seeds by different obtaining methods
o) S 2 g W B REFE S 2F 50 d R H

Sequence number

Peak period of germination

Germination rate

Germination energy

Seedling rate for 50 d

(d) (%) (%) (%)
D1 30 ~40 89.90 £9.74ab 19.19 £12.25fg 40.07 +6.24e
D2 11 ~20 95.70 £4.93ab 52.69 £10.37bc 75.02 £8.14bed
D3 11 ~20 100 +0a 82.79 18.11a 94.62 +1.86ab
D4 11 ~20 100 +0a 55.91 +4.93b 87.10 £19.62abc
D5 11 ~20 100 +0a 81.72 £1.86a 96.77 £3.23a
D6 20 ~30 100 0a 22.58 £5.59%efg 54.84 £14.06de
D7 30 ~40 46.46 +4.63d 11.11 £1.75¢ 10.33 £9.20f
D8 20 ~30 93.55 £3.23ab 25.81 £3.23defg 64.46 £4.04d
D9 20 ~30 74.19 £19.62¢ 38.71 £8.54cde 60.05 £18.21de
D10 20 ~30 89.24 £15.91ab 50.54 £14.90bc 68.55 £17.52¢cd
D11 20 ~30 94.62 +1.86ab 30.11 £1.86def 63.72 £10.56d
D12 20 ~30 82.80 £1.86bc 40.86 £17.76bcd 70.05 £5.24¢d

96.77% , W& S D3 AbFRAY 94.62% (Kl 4. /2 4)
MHIF LR FH 25 (P<0.05) , 18 D3 &b B 5= Fh
f IR E DS AbBE/D 12 h, AU, D3 BP AR R Fh 8
h 2 SRR BRBEREFR T 0 de AR AR AR T R IR
B (] fe 4 1 D2 A3, 3 SRR AL T — MK i
BRI K D6 AR, & ZE B R R A AR,
F1 D3 D4 D5 #4713 25 5% (P<0.05) , & % &
BB IR . AT, AR B R B IR R
TE—E BTG B N A 2L, 0.2% FH 7R K& 20 min BY
FYaREERME, DI R FEREE, N
94.62% ,D10 & ZF ¥ de =, b 50.54% , D12 K H
B, 0 70.05% (& 4.7 5) , B E KT BR D6.D1
ST B JC B S IR R AR L (P<0.05) . AT,
Bt 4T Fb 7 B AR B ) 0.29% TR K B 20 min R 4R
AFIFFpF 090 & AR Xt A 5 — 5 T ERIE T
2.4 458,

Zi L ik 3 Y R O 8 R B R AR T R A
BeAh IR IR AR &7 B9 4E T, il g b SRR S 1 A
FETZ N 25 mg - L' IFREERIZFP 8 h,

3 iT®

RAETCTR TP 7B, SR AE 7 SRR R TS
(A DRARE B 1) 1) A7 A A 2 0 20 2 T —
KEE, ABGTLERFEH, TEBFEE 687K
BRI A1 T A5 0K 48 TG B I R A Ak b 1 (R T ) v
AR G TR B K B SR AN R, 1 R I 12
H 1 A KESERABLE  AERSERM 2 H 3 H
KEBOREZE . EPIBL(2016) TEAR R 25 B
{14 B A% BURA B 10 EsF 2 900 21 A 4 %o 25 B 75 e
o, KA S FEG YR RN LT, AR
FEOR AL P 22 [T LA BE P47 R4 1) K B 80, A2 TR oy
TR0 A v B A i R R R i e e
AMER R B I, F A TR EE N 0.1% , KR I
[E]7E 15 min DAPY VR 2k v | B a] 5k 4 2 400 il 21 A
WIS P (1] B A4, 2017) , A B9 45 (2012) 78
WO AG A I I 45 (2014) TE RN T
BRI R 15 (8 KRR R AR EDIE T 2538, 0.2% T+ K



480 OO0 M W

39 %

KE 20 min A R IR7LBE 3% SCHk o F
T3 K3 7 2 (PREE 45, 20125 J 57, 2008 5 8% )
FF,2011) , K PERCR b 2047 AF — Lo Bl 7] 8,
B FHRKE MR A TS AW He' 2EHEE
BT, & 5N A AT RS A R
FBTAR M HE S KB A {H He " 23 5% B AE W KA
AR AN M 2 T AN 5 15 I, 5% i AN B A7 3%, AR
45(2013) TEMAEBLAR 4 UG FR AT 4518 HOk,
RIE—FhE 4 JE |, X EREE TS e ok, SRR N R AT T
FEFEE 2235 A0 BT OR I 3Bk o Xk A A5 AN
XA AN B X it Bk 1Y 7] R ( Bjgrklund et al.
2017) , JCRBE PR — R FELECR kS
F K GEA L, B 2 8 B, R 2 X B Ak o 7 i
WL WA A TE PR | 2 4 S5 B 0] 8 5 G 5
56 % v ) JC TR R B oR 4R

Tl BRI A 0 AE K R 58 & & f
TE BB AR B EREE 25 8, UG-+ 4 FpOR
I R AL 0 A S R R R Rl T B & A (R
BUFNZS (8] 53 A 19— FhHL I (B IE 7 45 ,2017) . Bk
BERE D T IR BN, A — 2 R IR B v, IR Y
F I A F T R A A IR R 8 O i, — IR TE
K RIT U WA N 2 ~3 A A RS AR IR 70 Fe
SNk R ORI  R S T D ks A [ R
(EW,2017) AN IEZ R A2 W 5B,
REF T JEFT WD AR 4 F R (8 AR,
2016) , AWFFAEHRRE TR FEL R HEET, FIH 25
mg - L'IREREM, BH—-ENKRETRER
2R S BR A AR T 7 1 e HAE — g s R) Y N A
M ZEIE X 5 R ¥ i 55 (2009) H] 2.5 mg - L'
B R I 56 VR R Bk Fh 1 B B 2598 AN TR A
25 mg « L'VREEMAREEZIRFP 8 h SR AHE I h AR B
RIZF I AR AL B 55 46, A 58 v F vk R B
KA B, U R BN IR T R A Bk R 7 A IR
IVE R 3 0] BE 2 PR Sk vk S0 B S ok 1 5 A B
TR, LE IR By W Ah 5t 5 K 4 S Ta AL ER B
F o 10% K AR KT 20 min [ FR 176 FF 47 B &
Ik E) | % 25 s 0 E B b R AR R R IR b Y A A A
TER, WEMNZRTET 11 ~20 d B Fl 119 & 3F
B, R E AT K 82.79% , YR TR 4l Ak B Ky
47.47% , M # 35.32% , (0 #R {2 35 = T A A B

W EFp o (R ) o B, 25 mg - LR
R 8 h AL HL A B AR AR T 10% 1R SR 4
KB 20 min Zh B A 3d 12 Ff ] S 2 vk SRR AN
FIPEFE,20 min J& 8 h 1Y 1724, A58 HEMEE T
10% R AR 2 Tl 20 min B AL AR ZCR 4 —E 1Y
F e (H R AR B R IR VR T L E Y, B
W A it — DR 5E

25 LRTIR  FHoR K TR B B [n] B £ | o5 0 okt
Gl IR R BN KB I RCR AR ML Z T,
FHFFT W55 Bk Fob 7 I IR B 358 S T v 1 v
Al 3G TR | U B K B B A AL S A TR
LT BB ARDFFEUESE T JC R B 7%
PR AT S R S FH P S SR 4R TG TR R A Bk el -
BT R WO BOR BRI SE TN
1B, W 2RI P ) TC T AT R AR e TR LI

SE K :

BELROSE INC, 2009. World kiwifruit review. Belrose
[M]. Washington: Inc. Pullman; 36-38.

BJORKLUND G, DADAR M, MUTTER ], et al., 2017. The
toxicology of mercury: Current research and emerging trends
[J]. Environ Res, 159 545.

CHANG QS, ZHANG LX, LIU J, et al., 2016. Dormancy
mechanism and breaking approaches of Abutilon theophrasti
seeds [ J]. Plant Physiol J, 52(6): 967-974. [ ## 11, 5k
MR, Xdh, 2, 2016, T8RRI~ OR BRAL R S i Bk O v
(1]t E B, 52(6) : 967-974. ]

CHEN XJ, WU Y, LI XK, et al., 2012. Study on techniques of
fast multiplication for the tissue culture of Crossostephium
chinense [J]. J Cent S Univ For Technol, 32 (7). 100-
104. [BRERY, 23k, BTH, 45, 2012 FEA AP
FARWBETE [T]. b B MOl B R 722 4, 32(7)
100-104. ]

HAO XY, 2017. Histological study, virus movement and detec-
tion in wvitro micrografting of grapevine [ D ]. Yangling:
Northwest A & F University; 2—4. [H =, 2017. FZ5ik
B WA A U R BE W ez R AT [D]. #
B PUALRMBHL K7 :2-4. ]

HE GR, ZHANG WC, HE BZ, et al., 2017. Aseptic
germination of Ormosia hosiei [ J]. J Fujian Agric For Univ
(Nat Sci Ed ), 46(6) : 623-629. [ il EH4, K3CFF, fis
Tk, %, 2017 SRPELL AR TROTCRE BT & [J]. MK
R4 (A ABEEIR ), 46(6) : 623-629. ]

JIANG 8], ZHONG Y, ZHANG F, et al., 2014.
Establishment of rapid propagation for sterile seedlings of

Cryptomeria fortunei by tissue culture [ J]. Plant Physiol J,



4 1 PNELES . ORI T R AR T IS 481

50(7) : 1039-1044. [FW0, B0, 5k, 55, 2014. #)
AT O i B R Bk R Sr (0], M B
#z, 50(7): 1039-1044. ]

LIN F, WANG BZ, HUANG DM, et al., 2017. Management of
tissue cultured plants of Dalbergia odorifera T. Chen
[J]. Chin J Trop Agric, 37(8): 26-27. [ #kig, Fr %,
BN, 45, 2017, AERURA G A B HEOR [1]. 4
Wl Bl 37(8) : 26-27.]

LIN Y, LONG ZL, ZHANG L, et al., 2012. Optimum techno-
logical parameters for regeneration system of endosperm of
Actindia chinese CV.  JINTAO’ [J]. J Nucl Agric Sci, 26
(2):257-2061. [ BKF, Je AL, 5K, 5%, 2012, BRAEBEAR
FLR AR A R B Al (1] AR, 26(2 )
257-261.]

LONG ZL, 2008. Study on in vitro regeneration and variation in-
duction of Actindia [ D]. Hangzhou : Zhejiang University:31-
33. [Je AL, 2008. BBk B PR 7 45 A48 53 5 I BT
[D]. AU WK :31-33.]

PENG XJ, WANG YQ, 2002. Callus induction and plant regen-
eration from endosperm of loquat [ J]. J Sichuan Agric Univ,
20(3): 228-231. [ %, FKIi, 2002. AALMRFLAE
HEAUFFAAEFRAERBETE (1], ML R 224
20(3); 228-231.]

WANG FM, LI JW, HU YK, et al., 2018. Chromosome ploidy
of ten species in genus Actinidia [ J]. Guihaia, 38(2) ; 220-
224, [ ERBA, Zilkd, WIWRE, %, 2018. BRAEBk)E 1
Rl e MG IESE [1]. 7 PIHEY, 38(2) :220-224.]

WANG YW, 2017. Study on nutrition pot finished seedling
propagation of kiwifruit in greenhouse [ D]. Yangling: North-
west A & F University; 12-14. [ EJEL, 2017. BB
FEFH T EFHARIRBAISE [D]. B IRk
B R 12-14.]

WANG YY, 2016, Tissue culture and rapid propagation of kiwi
[D]. Yangling: Northwest A & F University: 22-25. [ £
T, 2016. BRBEBEAH LG R IRB BEFH ARG [D]. #
% . PHALARMEBHE R4 .22-25.]

WU Q, YAN Y, LIANG GL, 2002. Callus induction and plant
regeneration from endosperm culture of Averrhoa carambola
[J]. Chin J Trop Crops, 23(2): 54-57. [ &34, F&E, B
B, 2002. ZEABEIEFL AL S R SR = A AR bk P
A (1], BETEYRE, 23(2) « 54-57.]

WU XH, ZHANG YL, ZHOU Y, et al., 2013. Establishment of
high frequency and direct regeneration system from leaf of
‘Hayward’ kiwifruit [ Actinidia deliciosa ( A. Chev.) C.
F. Liang et A. R. Ferguson ] [J]. Plant Physiol J, 49(8):
759-763. [ RFAE, KHF, A, S, 2013, IHRLE B
Ttk Rom i AR R R S [T, R A AR
49(8) : 759-763.]

YE KY, LI JW, JIANG QS, et al., 2012. Search for proper
dose of ®Co—"y ray in Actinidia chinensis radiation breeding
[J]. Guihaia, 32(5): 694-697. [ IV £, 25754k, 5
A, F, 2012, BRIEBES Co—y SRR ITEAS B FhIS BOR &
MIBFSE [J]. 77 PEREY), 32(5) :694-697.]

ZHANG Q, YAN Y, LIANG GL, 2000. Callus induction and trip-
loid plant regeneration from endosperm of Passiflora edulis
[J].J SW Agric University, 22(5) : 308—-402. [ 5k%%, 55,
ZEE, 2000. PYFSENRFL A S SR = A5 e bR A=
[J]. PURgAO R E21, 22(5) = 398-402.]

ZHAO DD, 2011. Studies on endosperm culture and ploidy
variations of kiwifruit [ D]. Hangzhou: Zhejiang University
32-34. [i8FHE, 2011, BRAEBEIRILES F= S A5 ML S O F
7% [D]. B HT KA~ 32-34.]

ZHENG DJ, YANG LR, YUN Y, et al., 2017. Seed dormancy
mechanism and its ecological significance of endangered spe-
cies Dracaena cambodiana [J]. Guihaia, 37 (12) . 1551 -
1559. [RIEH, Mnrok, =5, 4, 2017. YfEAEY)iErS
Je AR T ORIRALER S HAE 2 S ()], )P AE Y,
37(12) : 1551-1559. ]

ZHOU LY, PAN WM, WU YY, et al., 2013. Study on morpho-
logical characteristics of tricotyledon mutant of kiwifruit
[J]. Guihaia, 33(4) . 547-551. [ A3#s, &40, (L
JE, 2, 2013, B Bk = I 5 AR UK B JE 25 SRR AT AT 5
[J7. ) VatE%, 33(4) : 547-551.]

ZHOU LY, QIN HM, LAI XY, et al., 2009. Establishment of re-
generation system of kiwifruit seedlings [ J]. Guihaia, 29(4) .
514-517. [ JAeH, ZAEHT, iSER , 2, 2009. BiiebkseA:
FFERAR IS [J]. )P, 29(4) : 514-517. ]

ZHOU RJ, DU GQ, SHI XX, et al., 2007. Studies on factors
affecting survival rate of micro—graft in vitro in trans—genic
apple [J]. J Fruit Sci, 24(2): 215-217. [ JE% 4, HEH
S, DTARRRK, 45, 2007. SR L DR 3 SR U Tl 122 1
WHIRT [J]. SRR, 24(2) 2 215-217.]



