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B (A DEE, 2008)H01 17 4 24 RE 75 IR 04 8 A 71
(E20%%, 2012; H 87845, 2015)% 1 it Sk 30 H 4 i

Woke H 99: 2018-09-11; #5252 H #1: 2019-02-19

TG AR . R D55 (2008 )4 F B A S 1A
JeFA°CRFRS R Jo Fiss R, oA &by b sk, 8
I 25(2015) W 7L % BH, #1100 mg-L~'4E4E % C (Ve)
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2 EFENSIIEFEY

2.1 SMEKRHE

R A AR T 75% LIR30, #110.1% HgCl,
HE38h, e FIE R K3k,

2.2 #EIM ROMERBI IR

K B DR 2R e A BEA ARG, K3 2 05 B A A )
#/5%(0.5-1.0) cmx0.5 cmf){# F, A5 M )FE T
Rk F(F SR AN B R MSHE A 77 3 |
R [R]HE BE i 25 4 4 (6-BA+GAs+NAA) . 30 gL'
B, 6.0 gL' BIE R, pH5.8). SR Fh AL
10NN A, EEIR. 30KEG FAME
A B HRE TR, HFUREMGEARAEK
Tt .

Bf 65 G 85 772 2 PO ER EE6-BA (1.0, 2.0F1
3.0 mg-L™"). GA;z (0.0, 0.5. 1.0f11.5 mg-L ") HINAA
(0.0, 0.1, 0.3F10.5 mg-L™" ) B 4ME R R Ak fr 52
3T RS, 5 SR IR IR IRE A A T
DA,

F1 6-BA+GA;+NAAM IR EH A
Table 1 6-BA+GA3;+NAA hormone combination

Treatment ©-BAcontent  GAscontent  NAA content
(mg-L") (mg-L™) (mg-L™")
6-BA1 10 10 03
6-BA2 2.0 10 03
6-BA3 3.0 1.0 0.3
GAs1 1.0 0.0 0.3
GAs2 1.0 05 0.3
GAs3 1.0 1.0 0.3
GAs4 1.0 1.5 0.3
NAA1 1.0 10 00
NAA2 10 10 o1
NAA3 10 10 03
NAA4 1.0 10 05

2.3 MEIEGALBLIRE

PRECK 4 — SR B e U (R A R R
ot Pk R T8, RAM ), BH
) 08 5 % IR b (BRRR IR UL W b, 38 B BT 77 Ok 4 AR
A B MSHEE AR FE 5 6-BA+NAAZ 4. 30 gL
RERE. 6.0 g-L7'Blis K, pH5.8). A4 &1

HEEAE A FEEN TR ME @ A S LR 635

ML, F10H NI AE, HEIR. 40R)ESITE
PR AAB AL R R B 15 5, JF M@ H A A4

2.3.1 6-BA+NAAHE M BIGE L BRI

K RS AREHURE, R 5 R 97 3 R OR [k
J% 6-BA+NAA 41 4 (6-BA K % 5 0.2, 0.5. 0.8 Al
1.0 mg-L™"; NAAWK % 40.05. 0.2F10.4 mg-L™" )% &
155 H LB A IR

232 BXEFEWNBGALBLHZT
KR R e A REHLRG, R 1T BE RS 975 p oA [ 3
KB FRE(MRMS. S RMST. B RMS2. K RMS3,
FCTE ML ER Wk BE EE AT g 1:2:3:4) % 45 4 SUAE AL i 5
Wi, BT REFRIE AR N0.5 mg-L 6-BA+0.2 mg-L™
NAA.

24 EFEH

R H BT AE Sy B 7R IR, O IR B Oy 283.02
umol-m™2-s™", St A 912/ NN G R 2/ N SRS, %
FRURLE 9 (2521)°C.

25 HEFit+
73 2 (%)=( 75 &0 H SV R B R e
#7)%100%;

- 48 A6 3R (%)=(48 AL (1 I e 0/ T e A
$1)%100%;

A LR (%) =(HE 1L B & A L LB AU IR
BRI I 0 2 235 1 40) < 100 %;

B T A5 R (1 )= B 1 T A 2 S L SR B 57 1
JOFTEAE AV i g8

3 HR5ii

3.1 BEXHRIMEFBLATIT

M AMERAE T SR IR EE B REFRB0R G, AL
ANTRIRR SN LR 5 IR 2 A W] 5 3t A L2
LU VIE AT KT e hl PSS IRV R A SEAN SN AR 7S
. B BUIR R (EA); IR @ A S sk
fEarth ., BORK RT3 (K1B); NRA & 414
NsEkRt . BIPCR. SRR (E1C).
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3.1.1 6-BARH R SMEKIEIL AR M
FEVRIIM.0-3.0 mg-L™" 6-BAIE SR 35k, DL
1.0 mg-L™" 6-BAXH T ER M AN (A 65 A4 1 990 1 2k SR A
IR AME AR SN0, 5 TR A A 1k
FESEE, WHALETHRIE100% (£2), HE
6-BAKE (13 I, o AMERME LR TR, BG4
TR,

3.1.2 GA MM RIMEKBL BRI

H3HE4(0.0 mg-L™ GAHIE S F2 ) EL, R

1 HERMI 7 Y

0.5-1.5 mg-L™" GAgHJ &35 FR AR I H SME 1A 38 1k %,
IF B ERE G ALE S H, UAHN1.0 mg-L™ GA
RO R B, T AME R AR R R0, B S
S%i%100% (#3).

WEFLEE IR, RIBINGAI T 5 77 5 O i
Hyrp it AMEAR R IR, AGH 4 SME AR T i
GHE L T HB(E2A), EHASEKE NSNS,
WA AR R IEAEK ., MAERNGAMNIES
B R B R IRERME, Hm R IR R W K, Ri3R15

(A) BRI A4 (B) KRB A H 4 (C) NI @5 4H4R .. Bars=1cm

Figure 1 The type of callus induced from leaves of Cyclocarya paliurus
(A) Callus of the type I; (B) Callus of the type II; (C) Callus of the type Ill. Bars=1 cm

2 6-BAXH HAMIM 7 SME AR AL BN (T KB £45 HE2Z)

Table 2 The effect of 6-BA on leaf browning in Cyclocarya paliurus (means+SD)

. The rate of callus The rate of leaf Callus
Medium . e e
induction (%) browning (%) Type Growth
1.0 mg-L™" 6-BA+1.0 mg-L™" GA;+0.3 mg-L™" NAA 100.00+0.00 a 0.00+0.00 a LI (), 1 (+)
2.0 mg-L™" 6-BA+1.0 mg-L™" GA3+0.3 mg-L™" NAA 95.24+8.25 a 4.76+8.25 b LD L (+t), 1] (++)
3.0 mg-L™" 6-BA+1.0 mg-L™" GAs+0.3 mg-L™" NAA 66.67+18.04 b 33.33£18.04 b LA (), I (+)

+HZ, RRBHRAEKAMET. RSRF/NG 78RR Z R 23 (P<0.05).

The more + means the better growth of callus. Different lowercase letters in the same column indicate significant differences at

P<0.05.

B2 GASH M 7 T iR 5

(A) FERTINGAHI T P H FRE T E R A AIE SRR, (B) LININGAHFE S R TSR AL, (C) ERIMGAsH)

SR P IR0 R M @G 4141, Bars=1cm

Figure 2 The effect of GA3 on callus induction of leaves in Cyclocarya paliurus

(A) Callus in the induction medium without GAs; (B) Callus cultured for 15 days in the induction medium with GA3; (C) Callus
cultured for 30 days in the induction medium with GAs. Bars=1 cm
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IR A AFEEN TR ME @ A S LR 637

Table 3 The effect of GAz on leaf browning in Cyclocarya paliurus (meanstSD)

Medi The rate of callus  The rate of leaf Callus
edium induction (%) browning (%)
Inaucti () g (7 Type Growth
1.0 mg-L™'6-BA+0.3 mg-L™"' NAA 48.96+4.77 ¢ 51.04+4.77 a 110 [ (++), 1 (+)
0.5mg-L™' GAs+1.0 mg-L™'6-BA+0.3 mg-L"' NAA  86.67+10.41b 13.33+10.41b LALHE L), (), 11 (=)
1.0 mg-L™" GA3+1.0 mg-L™" 6-BA+0.3 mg-L™" NAA 100.0040.00 a 0.000.00 ¢ L I (++), 1l (+)
1.5 mg-L”" GAs;+1.0 mg-L'6-BA+0.3 mg-L”™' NAA  86.11+2.78 b 13.89+2.78 b | | (++)

+HlB L, FREBHHALVERBBILT, 8%, Ropn@hHELAEKBBE. FFIAR/NEGFERRZE R 53 (P<0.05).
The more + means the better growth of callus; the more — means the worse growth of callus. Different lowercase letters in the

same column indicate significant differences at P<0.05.

T4 NAATTFEMIT P SME RS 1 52 (P-4 (A5 i 22)

Table 4 The effect of NAA on leaf browning in Cyclocarya paliurus (meanszSD)

. The rate of callus The rate of leaf Callus
Medium inducti o b . %
induction (%) rowning (%) Type Growth
1.0 mg-L™" GA3+1.0 mg-L™' 6-BA 23.15211.25¢ 76.85:11.25 a | I (=)
0.1 mg-L”" NAA+1.0 mg-L™" GA3+1.0 mg-L™' 6-BA 71.39£7.01b 18.61£7.01 b LID (), 1 (+)
0.3 mg-L”' NAA+1.0 mg-L™" GA3+1.0 mg-L™" 6-BA 100.00£0.00 a 0.00£0.00 ¢ LI (), 1 (+)
0.5 mg-L™' NAA+1.0 mg-L™" GA3+1.0 mg-L™" 6-BA 96.99+0.20 a 3.11£0.20 ¢ LI 1), 1 (+)

+Z, FRORBHALVERKAMRIT, L, FoREHHIVERBEZE. BARE/NG 7R 2% 57+ B % (P<0.05).

The more + means the better growth of callus; the more — means the worse growth of callus. Different lowercase letters in the

same column indicate significant differences at P<0.05.

K, MR DI AR T a6 % A b A5 4 23 (1812B),
WE Je 5 4 23 7 s A AME A DT B (812C).

3.1.3 NAAXH R SMEKE L IR

5% HEZH(0.0 mg-L™" NAAMIE S5 32 58) M L, in
0.1-0.5 mg-L™" NAAT] 5 &4 M I H - 4 A48 1h 2%,
BEREGHHAESE, LIREN0.3 mg-LT NAAL
PR B, R AMESRIB L E N0, AR
R iEik100% (F£4).

32 AFRIHFAEMERBEFRENEMALRGL
RN

i U 5 0 A AR AR B B B SR AR R A B L, 3R
VR BT RE h  EAG H R BRI
B HLUN L BB L0 W FR 5K B R T
(EI3A, B); IISRE AL SR BBt FIRLR

AR H AR 4 ORI/ K % (3C, D); 2K 45
AU AT BIPOR BN M . B
BL(EI3E, F).

3.2.1 6-BA+NAAAE X AGLALRIBIL RN
WHot 4 %1, 0.5 mg-L™" 6-BA+0.2 mg-L™' NAAZL
£ % A9 S A A ROR B i, B AL
N0, MRS AUA4.801%, SHEMAGREEEE
5(5), DIREGHLEZ, @pHSAKAL. &
TR, A RUR R T A A4 B R R A A
i 7

A [FHE 6-BA NAAKT 475 41 SUB AL (1 B2 i A 7]
(36). 7EVRNN0.2-1.0 mg-L™" 6-BAK; F:1}, #4141
R PR G T, BRI 5 PRk . 7RV
110.05-0.4 mg-L™" NAAR; 5=, & 105 4218 1k %%
WA, MR RGN S PR
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E3  FHEME AR R

(A), (B) 1B {54148, (C), (D) KA L; (BE), (F) NIZK&i414!. Bars=1cm

Figure 3 The type of callus propagation in Cyclocarya paliurus
(A), (B) The callus of type I; (C), (D) The callus of type II; (E), (F) The callus of type Ill. Bars=1 cm

F5 6-BA+NAAZ & 15 £t 4 4H SUE AL 2 i

Table 5 The effect of 6-BA+NAA on callus browning in Cyclocarya paliurus

Plant growth regulator (mg-L™")  The time of callus The rate of callus Callus
6-BA NAA propagation (time) browning (%) Type Growth
0.2 0.05 1.25 de Oe Il Il (+++)
0.5 0.05 3.87b Oe I, | (+++), Il (++)
0.8 0.05 3.51b Oe I, | (++), Il (+++)
1.0 0.05 0.69e Oe 1, 1l I (++), 1l (+)
0.2 0.2 0.75e Oe 1AL L (+), 11 (+), I (+)
0.5 0.2 4.80a Oe I, I (++), Il (+++)
0.8 0.2 3.55b Oe 1,100 | (+4), 1T (+++), HI (++++)
1.0 0.2 1.30 de 40.00 a I, | (++), Il (+)
0.2 0.4 0.97 de 33.33 ab I, 1l I (+), Il (+)
0.5 0.4 1.65d 28.33 bc I, 1 I (+), NI (+)
0.8 0.4 257c 20.00d I, 1 I (++), 111 (+)
1.0 0.4 1.75d 21.67 cd I, 1 IE(+), 1 (+)

+il 2, FOREHRARKBBY . FAARNE FRRIRZ R 3% (P<0.05).
The more + means the better growth of callus. Different lowercase letters in the same column indicate significant differences at

P<0.05.
322 EXEFEMNAGEHAEKRBNLTMW
BEE A R h L ERIR T, @A AR
B, @A GG KK (B4A, B); BIRMS
i R ke 2 410 ) 840 A 4398 A A a1 405 A 3 B 1
W E AR IR, HARA R N0, B H0L4.801F,
HHERMNEAT R R B

M RMSH AR FRIE P EALNLINREZ, K

AT (EI5A). B RMS1IEA R 7 ip @ 41 413545 2
TSR, 73 IR (R KB+ )RR (R K ++) (B
5B, C), LAIZKEZ . o RMS2EE A 73 b i (15 4 41
RAEEE A EHAL, SN AFEKR, 20E A0
FRt (5D, E). Bt R MS3FEAE: 77 5 b din 45 41 4t
FHREFERT ALK, BETRI BT, 53R 240K, &
PR AR At T (I5F).
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Table 6 The effect of 6-BA and NAA on callus browning in
Cyclocarya paliurus, respectively (meanstSD)

Plant growth The time of callus  The rate of callus
regulator propagation (time) browning (%)
0.2mg-L™'6-BA 0.98+0.33 b 11.11£17.64 b
0.5mg-L™"6-BA 3.44+1.47 a 9.44+15.09 b
0.8 mg-L™'6-BA 3.21+0.67 a 6.67+10.00 b
1.0 mg-L™' 6-BA 1.25+0.55 b 20.56+17.40 a
0.05mg-L"'NAA  2.33+1.49a 0.00£0.00 ¢

0.2 mg-L”"' NAA 2.59+1.75 a 10.00£18.09 b
0.4 mg-L™" NAA 1.73£0.74 b 25.8348.75 a

[FIBIAN R NG - B 7R 22 5 18 % (P<0.05).
Different lowercase letters in the same column indicate sig-
nificant differences at P<0.05.

A
120,

100+

o @
o O
—

browning (%)

N
o
T

The rate of callus

N
© o

C
Improved MS Improved MS1 Improved MS2 Improved MS3

b
[
1 [
0 o ¢

Improved MS Improved MS1 Improved MS2 Improved MS3
Basic medium

N W A OO

The time of callus
propagation (time)

B4 AR 7 A 0 4L 0 A (A A A 0 40 S
(B) IS (T b 72)
R[N 2 B 7 2 7 % (P<0.05).

Figure 4 The effect of basic medium on callus browning (A)
and callus propagation (B) in Cyclocarya paliurus (meanstSD)
Different lowercase letters indicate significant differences at
P<0.05.

3.3 itie
TR M P Iy 28 W 5 A5 (R AT B RN & A AR

HEEAE A FEEN TR ME A @ A S LR 639

2007), FHECLE AT 5w, SO
il BN B AR B TR I B 2 — o AT, £
BRI 5, iR A A, R
e 7 35 B Fr SN A4 R A 2 23 P e A 1

A 7R B T oL SR U BE I v WIS A A A B
P Y SR B A, R R AR AL OB, 2B
MR (B4 TR, 2006) - 1T I HESE(2008)45 H, i
E LMK %, 4044 (Photinia frasery)
AR B R B o BE R W5 A0 2P 5% 05 (2007) A B,
#F}(Paeonia ostii var. liishizhenii) &5 2H 23 75 5
oML ER IR FE (R 40 AR IS5 R 3 B AR FE B« A AR
By, RS RMSEAR: IR AL, FRACE IR AL AL
R, AT A A B 1 4 2R B I SR A o
KA L, AT A i Fr A A A 0 41 234
o, X5 R R —B( EEH RS, 2006;
BE £ 76 F1 % 5877, 2007; (EWEHESE, 2008; Ji R4E,
2010).

SNE R BB A KR E, & EWRE RS ER &
H G n] e A A 2R 5 3 A B (Kumar et al.,
2013), [m]mF i sE e H R B (5 4R 4, 2015). A
FFEW], FIREER1.0 mg'LT) 6-BART T £k i
HMEARFI R S E, R i R AL
B RRE R AR S, X 5Creasy55(1968). &
FIEREE(2005)F1 4 #1455 (2011 A 7o 45 R — 2. fth
M F R, (RIS E T, B 6-BAWK L
s, AMEE RS AEAE SAR T E R N, 45
AFEREINR] . 5 IR A TE (2007) NN, i FE )
6-BA{E ¥ & # % (Solanum tuberosum cv. ‘Chief-
tain) AL H AP AT R R, HTHEKRE
40 J5 A e B AR T A K

Z Wy AL B (PP O)TE 32473 20 23 () 3% M T v (e
K055, 2001; B CIFMIESS, 2016), Al@EAEH T
My R JoE, F HAE A AR EY S, AT 51 A A4 A
W H L . K L5 (2001)IN R, GAzE T
PPOH B 4L 5 4% (Taxus chinensis var. mairei)
L. AWFTERE], GAsHT 235 [ Fr4Mi
PEMATEFE o X AT BE A T GAHIHI I &I 5 1w v ok
FARPPOWE P, 383 40 ] i Py v By SR Jo A I N2
T BEAR I e AME AR . BEAE, ABFFIE RN, NAA
AR T AR Fr A AR AN A A 22 B AL, 4 S0 A
[ % (2016)FF 50 %W, A11.0-3.0 mg-L™' NAA
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E5 HHMIEGHSIEA FZEAR IR P A AR L

s

(A) B RMSHEAREFHEB EAHLIVERKER; (B), (C) st RMS1HEEA L FEHEHAHLUERKIEN; (D), (BE) B RMS2HA R FHH
EHARAKNER; (F) BIRMS3EAR I @A LEKNESL. Bars=1 cm

Figure 5 Callus of Cyclocarya paliurus growth in the different basic medium
(A) Callus growth in the improved MS basic medium; (B), (C) Callus growth in the improved MS1 basic medium; (D), (E) Callus
growth in the improved MS2 basic medium; (F) Callus growth in the improved MS3 basic medium. Bars=1 cm
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T A I B G R B TR AR UR AN [ TSR
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The Effect of Different Hormones on Explant Browning and Callus
Browning in Cyclocarya paliurus

Ying Feng", Lianwen Qian’, Qingliang Lin?
'School of Resource and Environmental Science, Quanzhou Normal University, Quanzhou 362000, China; 2Fujian
Agriculture and Forestry University, Fuzhou 350002, China

Abstract To determine the effect of different hormones on explant browning and callus browning in Cyclocarya paliurus,
leaf browning was controlled on medium with different kinds and content of hormones (6-BA, GAs, NAA) by a single-factor
completely random test. Callus browning was controlled on the medium with different content of 6-BA+NAA and different
basic medium by a double- and single-factor completely random test, respectively. The rate of leaf browning reached 0,
and the rate of callus induction was up to 100% on the improved MS medium with 1.0 mg-L™" 6-BA and 1.0 mg-L™"' GAs
and 0.3 mg-L’1 NAA. The rate of callus browning reached 0, and the callus propagation was up to 4.80 times on the im-
proved MS medium with 0.5 mg-L‘1 6-BA and 0.2 mg-L‘1 NAA. The callus was yellow with green or yellow, granular, small
and compact, hard and dry. This system effectively solved the problem of leaf browning and callus browning and provided
a simple and effective way for tissue culture and a solid foundation for the regeneration system from leaf of C. paliurus.
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