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PR, A ST 5 8 5 AR A R IR 4
LEHEMWHARFERE, 55 REKEKAES
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HITESE 2 2 R AFVE B, Jo BAME TR 3k & g /1 (Tsi-
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NPT AEAR, DUORTS B s B A, @
SR FH % ol il £ v R DL RS, W R B n B A
25 BT R T TH 2 B R N AR SR N A b AR A I
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Table 1 Effect of ambient temperature on rooting of peach hardwood cuttings
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i bk >12 H ORI AR R 4F Erez 1984
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HR VR E63.8%~93.3% 2 [A] (1 BR 452014, A5 HF
ORI 2RI 990; TKFHHAF2008; & K 4562016).
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Table 2 Effect of substrate on rooting of peach hardwood cutting

pE TR Lt 4 A% SCHR

Befili A 5t 22991091 oy a 100% 73.33 [ 452014
RALR AT 100% 93.00 HFF SR ZRH1990
BEhili A GF677° Piks 100% 90.30 FRILFN L P545E2018
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Behili k65 b 100% 87.00 TERE2016
Bl 4 5 991091 Vb 1:1 76.67 HIEEE2014
P95 MR Vs s S 1:1:1 63.80 TR 452018
BraH b 1:1 93.30 TR FR#4E2008
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FIF]E#1994; FIEHESE2014; GalalZ$2018; Tsipou-
ridis2$2005), NAAFIIBA#Z 45 1418 H B A 1R
UF AR GBRIURT £ 952018) 0 FE 4 A K 3R 5 770 o 1
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RIAAT BN, EEREEYERKFETNTAE
By AR 2 0 1) 4 2% 22 308 1 32 4 A1 AR T (Fachinello
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Table 3 Effects of different exogenous plant growth regulators on rooting of peach hardwood cuttings

pE WK IR RE/mg L e AR I T AR SCHR
ik IBA 200 5~10s 75%LA k. Fachinello 1982
SEAE B IBA 150 10~15's 86.70% Sen 1983
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“Prof. Black’® IBA 2 000~3 000 5~10s £100% Barrolimi 1980
SEAE B IBA 25 4h 96.90% S 1989
H IBA 1500 10s 80%LA_E BRI R 1994
< Bl NAA 750 ls 54.00% FIFSCANEZEI1990
Bkt ‘GF677° ABT 50 2~8h 83.00% +E 2016
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Table 4 Some genes related to rooting
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IR T

FRAGIREE A ARTR, BEFP SR, SRR A
REE)Z F IR KO E 1991, ZME2011),
EverfliSmittle (1990)%a Hi Bk fit Fob [A] 42 A 26 2 7 m]
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N10%. & 50% K ARl AEAR #23822.7%, 121
AR AR R ) 436.8%, 1] d Ay FF4 A A )
H53.6%, 2 A WIFFAEE AL % 966.8%. UiBH ‘GF677°
T BT PR R R [R] 127 ) DA S B 1A 30 d2 f5
FF4EA F T AN E MR BRI £152019)
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DLIE i IB A 4b 21 3R 759 55 = 1 28 AR 28 (Karimi Fl
Yadollahi 2012). XA [A] B A ) S A3 BRI ] ]
DAL it i R R ISRAS [R] 17 57, a0l GF 677 IR B EURA
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ARHMF . X GF677 R AT AN R AL F T4 A AR
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B, UN19.3% 26 45 (GRILAT E152018).
2.2 HRIEEFYIR S EXN AR ERF KRS

BEROLR, B IR 0L AE AR 5 5
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AT EA S EU KK E TR BT E T EK
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FUB TN — I 30 4 A 53 80 43 Ak S 4L 400 ot i 4%
(RadmannZ52014).

BTN IR REAETE (077 7 £ 2 B J oK
MR FA G D IRAE, EXF 5 15 R A 2 (Gregory
1990). EvernHISmittle (1990)5%3 /> AS[7] i bt (i bk
W B 47 N AR A AR AR i AR A P
TR SR, AR RO i s, B2 5T A
5T AR B A2 B 7K Ak 0 BT s PR R T AN A Ve H
W I0 R I, A 10 IR 5 K P 52 A 5E AR
IR B A SR (G A 1989). /2% X (2001)
FHEE TR I, SERRA“C/NE SHE AR AR
BERAIRKRK R 2 RBEFQ012) N AR
I “C/NMEAE 5 AR R R IEAR G . WA A
R IR — AR [ AL I E SR R R AR,
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1990). %2l T AEE A AL AR FE =, 7R
R MmN EE . ARSI AR
&V R BB IE B — e AR FERY, A A F T HEARA
SEMRER . %K (Fachinello 1982).

TR B AR AR, H AR N 1 R R
B RIINEAL R A FRRTEFE(EN), 1tk
FEA Z LU FEA 5 7743 8 E (IR #EE52015).
REG AR A B B, 45, BAnEk
TR RIEAM . RIFLFE BT 247 I,
TR A — T U5 T4 1A 72 iR B DL S AE K B £ 7
Sy B RER] 2 UL b, [FI R I AR R ORI
B SRR R 3 AV G R (Bartolini 1980), AN
(7 8 A G 4 A A AR X TE LT 20 A A 25 B 5K
S Z R 02001) . WA 2 R IR
MR R A . A & 2R, SRS
B EGUHG, F5I0E BN S THECIE42002).
PR B AR I (2006 ) % 124 A ] 24301 1 7K 2 bk
FHEATF 7E R, AR Tt R T B S AREKIE
FHOR o Wk B2 45 (20 10) 78 X B A% 4 Al -4 v i I
BEERE LB, SEREXRAK, The5HE
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Fig.1 Process of nutrient transformation and root formation

during the cutting of peach hardwood

AT RE A T AN 5] FR) i 5 4 R P 0 2R Joi 7 A
I3 S F, G DR 7 gk — 2B AT . DR AR i A
@M R Bk K B R — SO0 A AT 14
AT AR RGE .

I B A A AT 4o 78 b R 4 A A R DL K
HAEMREB AR KRR, CHAAHEE S E
TRV A TE T VLB, A Ry itk — B 5T
2.3 ERERAIRRERKT REEME N ITEA SR
InA:uEAl
2.3.1 AFREKZRIAA, ABAFGASERTLRT
T ER AL IR

VP 2 R A W40 2% I M T AR AR 5 470 2% Hh VR
& /KP4 J<(Tsipouridis fll Thomidis 2004), 7E
FF 4 b s B N TR O R TAA
ABAMIGAIX JLAY, H A2 4% A g R AL B =
R E . HHE AR N TR B, (64
2 N7 57 A AR S R A v, [R] I R 08 2 a3k T 1
PG

TR P AR TA A AR D i O iy X M A Y
T3 IR, AN TE R IR TR A 1 70 448 1)
AW Y, 75 KAGERAL 2N TE e B /K g 1,
P2 v Bl TR Al ) v M, DT A BT P I ) PR
e, AT R ) B A AR RS AAR A R ) o )
Hol, A AT ANE RE Bi(Hartmann 1958). 7EAE
HRTE BeaA™ B B b, i At AR BB 55
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PSR HITAA, HR S T e AR (1) A 4 431k
PR B 55 R KT ITAA (K3 55 1991) .
TAAGE I Y B AR AR RS R R4, {23 T RNATH)
B R 5 M P A 40 3 i RD R 15 A T 50 R R
&, E T S AR S 1 R i AR B (B M 55 552014)
(B, BEE TR EE PLFR R, Z2MEE I
HoE, U R AGA.
WIRABA B i iR A AR e 7, 5 8 A
FHGAEAR A ABA & S RFSE T B2 F 2R, WA
FI TR N ISR K AR, [ B A R T A
PITE A, MR RE T 4 fE AR i (Noiyion%5:1992) . {H
YK NABAS & TS — &KV iE, & Hdk
SRR FE, S PRI AR AR % (Noiyion%51992). A 1T
U BH 8 I A ) 2 5 R PN IR TR e B, A
ZAEAEME SR ABAS & LI T &g, i H
W vy, ) A R R e (T AT S 2014), H
JE IR B — 2B 7 0 Mo IR B, 76 T4 AR AR
Ik AR P YR IR R K AR AN R 43 (R Bh A AR AL A
SR e AR AR AR e ) 1) B R bR () R AT 55 2014).
WIRGATEFT 4l A EAR ™ A A2 v 1 22 L
P AAELE Y B ARG R, GA
BRI S AE R A A SN A 2R T K2
IEAHSRME(H RATAF2001). 7 H45(2008) 0 H
(N IR AT I E A, 45 R KILGA,. GALS
FAMR AR B2 OO, H R B R R v] B 5 6 4% A
B SRR RO ¢ o ARAERL FT 4 I P IHGA & =
AT AR AR A DA 1k Hh PR 7T
R, B AR R N EIIAATIABA S &1
HLEFEH . TAA/ABA® & HEB &, 8GR T4
MR, Rz, MERAR . e py YRR 1 I R AN A2
B—TA, 12 2 ANEAE ) A AT 15 P o R g2
BT WEBCERER . PR R T R R
(A A R G AeT i T 5D, A itk — 2B i 7
2.3.2 FLERTE M IR E AR LAY FZ 00
YIRS, BRI KB RIERK
A % Aty 5 R AR v 45 5 L VR H (k= H
1984), JrH:M| ik 7, R A AL B (indole acetic acid oxi-
dase, IAAO). Z )% {1 (polyphenol oxidase,
PPO)Fl i A AL W B (peroxidase, POD). ik 4
AR — AN LEJL I [) P R AR A R TR 2 ) A,

N T AR A S AR V) O, FEYAE AR
g ()45 739855, K B R AR AR I AE AR RE . DA
b =R R I S S R T HR AN AR AR K AR
B % UIAH R (52 7K AN A [ 1993)

TAAOZ TE VIR % it A7 75 (1) — Fi g, B 1%
FRIAARIMER, T EIENIAAR &, HT
TAAXT I 26 548 B R B AR KR OCEIEH, FrbAfE
AN E AR T B FE T, TAAOTE: S mi 5 AR S5 4G
PRI 3 B FIAS 72 AR I TE AN A K (Pacura®$2014)
TERIE FUE AL T 4 i B P S TA AOVE PERIE 70 R BN, &
SO W A AR R ) B R R 2 — A dd N TAAO
T — E A TR B, T2 S AR AR 1A AR
TAAOVEPE N AR (52 7K FRAIEE TH [ 1993) . Ji KT A]
RE N AETE N IAAOTE M FL i i, PR T HhFEHIAA
o, P IAA S S0 AR T A AR R A=
Koo BRUAEFT 400 2 HT A 0 22 50 I 58 445 2% 9 3
TAAOIEE, Ayt sk e S IR I A AR A FIH

PODJ& — K & k- i B 1 B, B A7 75 T
AR N (Gaspard1992). 2 54044k 1 1 £ Fh
Az B FE RO A R R (T R, X AS 2 AR (17 5 AR
K- #i HL 8 35 & (Krisnankutty 2005). 4 #F57 & N,
FEFF G FE th PODE 11 5 T i — B — T
a3 (X B Hi452003) . A 5B 07 R B, 1h 461
A AR 46 W L PODE 1 bb~F 5 Tt =i 2~2014%, 1
TE A2 AR S 3 1 DU B8 AR B [ 210 47) 4 7K S (2 B 45
2000).

PPOJE —FP & 4l 6. 75 1 LA s 1 — Rl oK g
filf, AEMEIEALER 2SR STAALE & I R —Fh“TAA-
MR A1, XFE AV — MR Bh -, X
ANE T BRI 25 D) AH 96 (Yilmaz5$2003) .
WFFL R IPPO 32 ZEAE i 7R AR i R T8 B B Ar . 7E
ANEARTE A1, PPOAL T4y (3 1, AN 2 4R
T RS A 2 30 e 2R 1) F BB S (Timm 5§
2015). 1t BHPPOXT AR Ji JE (1) T RS 75 25 2 R4 Y,
REf% 52 20 i oy 24 0 AR IR R e i AE K. B
T AE AR A A 3T i ok 5 v 5 A A A Bl v AR A R A
FHOCHIE TR, H 2 NI Bt A E T —

25 b, MYDFT A A AR A2 B o Fp
W, MRS AN 2 P EYE R
FAEE 2 LR HEERRL R,
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3.1 HEBR

AT 4620 d7c A5 2 Hoi i A 2URAS B f %
FOCEE A, EAR R K E 55240 do AR E
— M AR AR A e br . 40T B A 2 1)
HARKM . HRIFAE, GRBOEFS~T4E, 2
DB —AEIE3 om; YA ERKEI5~10 cmf, 4
R 2 35 . TERCABRAR RAFAEIX PN I
Z, N, RO ERZ, KA MR
%o FFAEAE T, AR B B, AT
IR T PRI T %, A 25 S i P52 PRI, (AR 4 2 e
L AS TGN E v R SN ) Dk i I 2 2 4
TG B ARG, S B Rt i 5 MRS AR S ot (L 438 22
PR HLIR=0.5:0.5:1) IR WSOK 73 FI 753, kK a e
K, T AN 6% 8 [T X B R, TR F s 2
3.2 BREAE

ARG AT 9 7 IR s 56, X 4disk b
AR ZEMZE T LA 000 mgL' GAWE, A2
dfgR—K, ZJ583 d—k, ILmai4~5 xR,

4 NESRE

H AR TR Bk B BT 4 A2 AR Lt AT 1K
WEIT, IXEEm 7T F B R AT A (RIS .
I P e R A& i L N /8 = S
), X BRI AR AR I RE AR AT B TR DAL
B IR 1 B A A B EL TR AR A A s —
SE BV AR, O AL 3 AR A S AR 3 Y & A
JRJT R Z RGEEAR . AN SO Eh AT AR TR I
FER I SE R A BOR 2Rtk b, 38 5 0 Bk A A T
AN R PRI . ASNEIER K B
P L8 IR AR A AT A o M B4, WA T
R s A AR R A AR IR 1) A AR LB RS PR R
IR BT AR SR PE IR SRR . X T AN E R
RESERKRX -ExRAE, EEFZHIETFEEL
PRUTHIEFE, 25 5 i D) 2% 18] 0 o] A T B [ R 9 4%,
DA R g FE AR SR AL A R DR P2 40 25 U 1, 5 gk —
RN I

2 E 3 Hk(References)

Ahmed Ch. MS, Abbasi NA, Muhammad A (2003). Effect

of IBA on hardwood cuttings of peach rootstocks under
greenhouse conditions. Asian Plant Sci J, 2: 265-269

Bai XY, Wang LR, Wang XW, et al (2015). Microscopic ob-
servation on adventitious root development of microprop
agation and cutting propagation on peach rootstocks.
Fruit Sci J, 32 (1): 74-78, 175 (in Chinese with English
abstract) [[HBRME, £ 728, 8 TLA5(2015). BhhbiARLA
LB IR A9 AL AR A A ) 2 2. R 24, 32 (1):
74-78, 175]

Bai XY, Wang LR, Zhu GR, et al (2014). Study on the influ-
encing factors of cutting propagation of semi-hardwood
branches of peach rootstock. Chin Fruits, (5): 36-39 (in
Chinese with English abstract) [ (Bé#E, F /15, 48 By
SE(2014). HEfili A BB B M K 7 B 7T, o
K R4, (5): 36-39]

Barrolimi G (1980). Studies on the causes of variabilily in the
rooting capacity of cutting of different peach cultivar.
Hort Abst, 50 (9): 69-72

Bartolini G (1980). The effect of sampling time on the rooting
of peach cuttings from cultivars with different cold re-
quirement. Hort Abst, 50 (7): 5028

Cao BH, Hu HJ, Zhang DP, et al (2008). Rooting capacity
and correlative enzymes activities of hardwood cuttings
of mulberr. Sericul Sci, 34 (1): 96-100 (in Chinese with
English abstract) [ #i %, 4L %, 5K RME4E(2008) . 5
W AE R 4 R AR RE 0 B A AR G TR B PR R BT 7. 2
LA, 34 (1): 96-100]

Chu LL, Chu MY, Tian JX (2013). Effects of hormones on the
softwood branch cuttings effect of the Jisera No.5 cher-
ry rootstock under the full-light mist and misty. Shanxi
Fruits, (2): 6-7 (in Chinese with English abstract) [#4 [N
I, HEAE B, HZAE(2013). BN 255 kA A
AR R F ST RCR 52, 1L V5 SRR, (2): 6-7)

Erez A (1984). Improving the rooting of peach hardwood cut-
ting under field condition. HortScience, 19 (2): 245-247

Even DR, Smittle DA (1990). Limb girdling influences root-
ing, survival, total sugar and starch of dormant hard-
wood peach cuttings. HortScience, 25 (10): 1224-1226

Fachinello JG (1982). Effect of IBA on the rooting of hard-
wood cuttings of peach cultivars diamante. Hort Abst, 52
(12): 7765

Feng J (2014). Cloning and expressing analysis of Lal4AA42
gene from larch. Liaoning For Sci Tech, (6): 14-18 (in
Chinese with English abstract) [{&{#(2014). 75
LalAA23E R [ 50 8 Je IR Hr. 1L T Ml BHE, (6):
14-18]

Feng J, Qi LW, Zhang SG (2006). Review of molecular mech-
anism of plant rooting. Biotechnol Bull, (S1): 38-44 (in
Chinese with English abstract) [{H {8, 5% J7HE, 7K 571
(2000). AR > AR TR, LR E R,




TR ILAE: BRAES T 4e AE AR ATL R 9 3t 2 1603

(S1): 38-44]

Ferriani AP, Bortolini MF, Zuffellato-Ribas KC, et al (2006).
Vegetative propagation by cuttings of azaléia tree (Rho-
dodendron thomsonii Hook f). Semina: Ciéncias Agrarias
(Londrina), 27 (1): 3542

Gabriela GR, Ilisandra Z, Newton AM (2017). Effect of gen-
otype on rooting and acclimatization of semihardwood
cutting of peach rootstocks. Revista de Ciéncias Agrovet-
erinarias, 16: 449-455

Galal IE, Shaymaa NS, Naguib SG (2018). Comparative stud-
ies on the propagation of some imported peach rootstocks
by using hardwood cuttings. Acta Hort, 8: 1-18

Gao XY, Wang YY (2003). Plant Asexual Reproduction Prac-
tical Technology. Beijing: Golden Shield Press (in Chi-
nese) [{H7—, T K 5E(2003). FEAYIT M ER L HEAR.
AEHC G JE B

Gaspar T, Kevers C, Hausman JF, et al (1992) . Practical uses
of peroxidase activity as a predictive marker of rooting
performance of micropropagated shoots. Agronomie, 12
(10): 757-765

Gemma H (1989). Study on cutting propagation of peach. For-
eign Agron-Fruits, (1): 1-6 (in Chinese) [5%[E]¥£(1989).
B 14 ST 7. [H SR 22 (R, (1): 1-6]

Gregory L (1990). Rooting and survival potential of hardwood
cutting of 406 species, cultivars and hybrids of Prunus.
HortScience, 25 (5): 517-518

Hartmann HT (1958). Effect of season of collecting, indole-
butyric acid and preplanting storage treatment on rooting
of Marianna plum, Peach and Quince hardwood cuttings.
Pro Amer Soc Hort Sci, 71: 57-66

Ji QY, Liu XB (2006). Influence of natural leaf drop and nu-
tritional status of the stock plant on rooting of peach cut-
tings. Zhejiang Agric Sci, (3): 272-274 (in Chinese with
English abstract) [75 K 5, #IHB 7% (2006). - H E SR TE
L g SRR OO B A AR SR vl oz,
(3): 272-274]

Jiang L, Zhang CL, Shao YC, et al (2011). Advance of the
propagation technology for peach nursery plant world-
wide. Northern Fruits, (2): 1-5 (in Chinese with English
abstract) [ZHK, TKERFS, HKFAEQOLL). [H A SMER &
HIHRRT STk RE. 1677 R, (2): 1-5]

Karimi S, Yadollahi A (2012). Using putrescine to increase the
rooting ability of hardwood cuttings of the peachxalmond
hybrid GF677. J Agrobiol, 29 (2): 63-69

Kochhar S, Kochhar VK, Singh SP, et al (2005). Differential
rooting and sprouting behaviour of two Jatropha species
and associated physiological and biochemical changes.
Current Sci, 89 (6): 936-939

Layne DR, Bassi D (2008). The Peach Botany, Production and
Uses. UK: CABI Publishing

Li DW, Jing M, Li W, et al (2012). Different periods of nutri-
ent content on the cutting rooting of hazelnut. Shandong
For Sci Tech, 42 (2): 27-29 (in Chinese with English ab-
stract) [25 KA, 5k, ZFH5E(2012). ASFIIS HIHERE N
BRI R T AT AR AR, (L AR AL R,
42 (2):27-29

Li HY, Liu T, Zhang HX, et al (2014). Research progress in
rooting mechanism of plant cuttings. World For Res, 27
(1): 23-28 (in Chinese with English abstract) [Z=§t 55, XI|
Ve, TKHEBAEQ2014). VST HEA LT SRR,
FROLAET, 27 (1): 23-28]

Li M, Huang ZL, Tan SM, et al (2000). Comparison on the
activities and isoenzymes of polyphenol oxidase and in-
doleacetic acid oxidase of difficult and easy-to-root euca-
lyptus species. For Res, 13 (5): 493-500 (in Chinese with
English abstract) [Z=0H, 2 s Z1, BEHI5E(2000). #E 5
ARG Z I A AL EE . 15l SR A S A A LR T
B 1) LT 9. ARl RFERE S, 13 (5): 493-500]

Liu W, Cao XH (2011). Effects of different levels, hormones
and concentrations on scale cutting propagation for Lil-
ium subphureum Baker. bud scale. Northern Hort, (8):
85-87 (in Chinese with English abstract) [XI]{f5, &
(2011). ARER AFEHER KRR e [ A
A pI . Jb 5l 2, (8): 85-87]

Liu XJ, Tan YA, Bai LX (2015). Effects of different plant
growth regulators on rooting of climbing Rosa chinensis
‘Ongela’ cuttings. Jiangsu For Sci Tech J, 42 (5): 26-32 (in
Chinese with English abstract) [Xll3)Il 4, 7K %2, FA3LHT
(2015). 25 & 2 TS5 A2 K 5 77 0f kA H 2R iR
MREZIARIR. YL MR, 42 (5): 26-32]

Liu YY, Yu FM, Yu J (2003). Primary study on the effects of
IBA to the rooting of Michelia figo. Hebei Agric Univ J,
26 (2): 25-29 (in Chinese with English abstract) [ X1 T #t,
TR, T-45(2003). IBAXT & AT AR RIER. ]
el K254, 26 (2): 25-29]

Lu XY (2001). Garden Tree Seedling Technology. Shenyang:
Liaoning Science and Technology Publishing House (in
Chinese) [/75% X (2001). FE#M R E HHOA. PLFH: 3L
TREEBOR B R ]

Ma ML, Lu BY, Liu YH, et al (2014). Effects of applying bud,
6-BA and NAA treatment on the germination of Zygocac-
tus truncatus orchid cuttings. Jiangsu Agric Sci, 42 (5):
156-158 (in Chinese) [ A, 1 K, XIH1£055(2014).
TREF . 6-BARINAAREER X B I 22 5148 B A 2 O A
VLA AR}, 42 (5): 156-158]

Markovski A, Popovska M, Gjamovski V (2015). Investiga-
tion of the possibility for production of some stone fruit
rootstocks by rooting cuttings. Acta Agric Serbica, 20
(39): 75-83

Matta FB (1987). Influence of mulch and propagation date on




1604 T A P )

rooting and survival of semi-hardwood peach cuttings un-
der field condition. Mississippi Agr For Expt Sta Res Rpt,
12 (14): 1-3

Mehri H, Mhanna K, Soltane A, et al (2013). Performance of
olive cuttings (Olea europaea L.) of different cultivars
growing in the agro-climatic conditions of Al-Jouf (Saudi
Arabia). Am J Plant Physiol, 8 (1): 41-49

Noiyion D, Vine JH, Mullins MG (1992). Effects of serial sub-
culture in vitro on the endogenous levels of indole-3-acet
acid and abscisic acid and rootability in microcutting of
‘Joostan’ apple. Plant Growth Regul, 11 (4): 377-384

Pacurar DI, Perrone I, Bellini C (2014). Auxin is a central
player in the hormone cross-talks that control adventi-
tious rooting. Physiol Plant, 151 (1): 83-96

Peng YK, Cui SM (1993). The structure, catalytic reactions
and physiological function of peroxidase in plants. Tian-
jin Nor Univ J (Nat Sci Ed), 22 (2): 65-72 (in Chinese
with English abstract) [#27K B, £ tH[K(1993). it %A
WHIBERI G . HEAL SRS B ZE BRI RN 4
(FARRLAR), 22 (2): 65-72]

Qiu XY, Chen L, HU W/, et al (2015). Expressional variations
of ABI4 and PINI genes during the rooting process of
mulberry softwood cutting propagation and their correla-
tion with rooting ability. Acta Sericologica Sin, 41 (2):
204-210 (in Chinese with English abstract) [ZEE 2z, B
Bk, BASCH SE(2015). S0 SR AT 4l S A FE h ABI4AT
PINTFE P B4R e 5 AEAR TR BE AR G 1. Za bk
2%, 41 (2): 204-210]

Radmann EB, Feijo AR, Goulart RC, et al (2014). Interaction
betweed genotype and aib in rooting of semi hardwood
cuttings of peach rootocks. Pesquisas Agrariase Ambien-
tais, 2 (4): 129-133

Rosa GG, Zanandrea I, Mayere NA, et al (2017). Effect of
genotype on rooting and acclimatization of semi hard-
wood cutting of peach rootstocks. Revista de Ciéncias
Agroveterinarias, 16 (3): 449455

Schreekenberg K, Degrande A, Mbosso C, et al (2002). The
social and economic importance of Daeryodes edulis (G.
Don) H. J Lam in southern Cameroon. For Trees Liveli-
hoods, 12 (1/2): 1540

Sen SM (1983). Factors affecting survival of ‘in field’ rooted
hardwood peach cuttings. HortScience, 18 (3): 324-325

Shen XH (1990). Forest Breeding. Beijing: China Forestry
Publishing House (in Chinese) [{LEEIF(1990). FA T F
2 bt A E AR ]

Shu W, Zhou H, Jiang C, et al (2019). The auxin receptor TIR
1 homolog (PagFBL1) regulates adventitious rooting
through interactions with Aux/IAA 28 in Populus. Plant
Biotechnol J, 17 (2): 338-349

Timm CRF, Schuch MW, Tomaz ZFP, et al (2015). Rooting of

herbaceous minicuttings of peach rootstock under effect
of indolebutyric acid (IBA). Ciéncias Agrarias, Londrina,
36 (1): 135-140

Tsipouridis C, Thomidis T (2004). Rooting of ‘GF677’ (al-
mondxpeachhybrid) hardwood cuttings in relation to hy-
drogen hyperocide, moisture content, oxygen concentra-
tion and pH of substrate. Austr J Exp Agric, 44: 801-805

Tsipouridis C,Thomidis T, Michailides Z (2005). Influence of
some external factors on the rooting of GF677. peach and
nectarine shoot hardwood cuttings. Aust J Exp Agric, 45:
107-113

Wang FR, Wang HL, Gong LZ, et al (2016). Hardwood cut-
tage rooting of four varieties of peach rootstocks. J Anhui
Agric Sci, 44 (17): 3940, 60 (in Chinese with English
abstract) [ 5 2%, £ R, EMEEH2016). 4FBkhit A
A AR A FHAE AL AR B 7T, B RL A, 44 (17): 39-40,
60]

Wang WY, Wen HL, Xing SY (2002). Application of plant
growth regulators in cutting propagation. Practical For
Technol, (7): 9—10 (in Chinese) [ F 3%, $A1, Tt
(2002). HEAE AT FICE S0 FEAE A RN . bRtk s
FEER, (7): 9-10]

Wei S, SiJ (1994). Research progress on cutting propagation
technique of peach hardwoods. J Fruits Sci, 11 (3): 186—
189 (in Chinese) [#2+5, ] #(1994). B R ATl B HL
ROFFLE . FREE, 11 (3): 186-189]

Xiao GL, Yang QH, Li FS, et al (2001). Study on the ralation-
ship between endogenous hormones and the rooting rate
of plantlet of sugarcane in the course of subculture. J
Yunnan Agric Univ, (4): 271-273 (in Chinese with En-
glish abstract) [H SHN, M, 2% 5 4E55(2001). HE
B v AR AREE IR o R IOR B A B R AR OC R
RNV RS 5R, (4): 271-273]

Xu JZ, Chen SW (1998). Study on cutting rooting of peach. J
Hebei Agric Univ, 11 (1): 12-22 (in Chinese) [#4 &, Bk
VU 2E(1988). R T A MR AR TT. AR AR bR 241,
11 (1): 12-22]

Xu M, Xie WF, Huang MR (2015). Two WUSCHE-related
HOMEOBOX genes, PeWOXI1la and PeWOXI11b, are
involved in adventitious root formation of poplar. Physiol
Plant, 155 (4): 446456

Yao RL, Xiang DY, Chen JB, et al (2010). Variation of nutri-
ent elements contentin rooting process of two eucalyptus
species cuttings. J Anhui Agric Sci, 38 (33): 18992—
18993 (in Chinese with English abstract) [@kEFS, Wik
=, BRIEPAF(2010). 2Rk R AR A RIS RE TP E FR TR
I, ZECR RN, 38 (33): 18992-18993]

Zhang CL, Jiang L, Yu FS, et al (2017). Progress of research
on peach tseedlings technology. Xi’an: Proceedings of
the 3rd Symposium of the Chinese Hort Society Peach




TR ILAE: BRAES T 4e AE AR ATL R 9 3t 2 1605

Branch, 31-37 (in Chinese with English abstract) [k 3%
¥, MR, THENSEQ2011). HEW & B EORW TR, 74
7 E ] Z B 28 = AR &R AR,
31-37]

Zhang F, Wang H (2018). Effects of substrate and hormone on
rooting of hardwood cuttings of peach rootstock GF677.
Forest Sci Tech, 12: 53—56 (in Chinese) [, T
(2018). AT X B il RGFO77HER T i AL AR A2
mi. ARk BB IR, 12:53-56]

Zhang F, Wang H (2019). Research progress of peach green-
wood cutting. China Fruits, (2): 20-25 (in Chinese with
English abstract) [7KM, +5(2019). Pk&RE 4t 7ik
. v, (2): 20-25]

Zhang JC, Gong HJ, Jiang QS, et al (2008) . Effects of differ-
ent substrate on cutting rooting of a early-ripening peach
cultivar ‘Siyuehong’ in guangxi. Northern Hortic, (10):
22-25 (in Chinese with English abstract) [5K#f#l, 384/
48, FHFEAF(2008). PGB R G DY 20 AN R
R TR AR ORI 5. B, (10): 22-25]

Zhang LZ, Zhao CZ, Lou XS (1993). Preliminary report on
the test of hardwood cutting of ‘feicheng peach’. Decidu-
ous Fruits, (4): 18 (in Chinese) [5Ki% &, AFZ, P HP
(1993). AEIMEAE LT 48 IR T IR, (4): 18]

Zhang YH (1984). Fruit Tree Reproduction. Shanghai: Shang-
hai Science and Technology Press, 91-92 (in Chinese)
(K= AN(1984). T EaE. Fifg: RigRFEH AR AL,
91-92]

Zhen JB, Liu YJ, Pei BH, et al (1991). Relationship between
several woody plants cutting roots and endogenous [AA,
ABA. Plant Physiol J, 17 (3): 313-316 (in Chinese with
English abstract) [##4) 5, XK ZE, FEHEEE1991). JL
FORA AR 5 WIRIAA. ABARIK R, HY)
AR, 17 (3): 313-316]

Zhen KW, Pan JS (1990). Preliminary report on peach cutting
propagation. Beijing Agric Univ J, 16 (1): 165-169 (in
Chinese with English abstract) [%FJF 3, #%Z=I(1990).
BRFF 4 F AR IR LR R 2224k, 16 (1): 165—
169]




1606 T A P )

Research status of rooting mechanism of peach hardwood cutting

ZHANG Fan, WANG Hong’
Institute of Fruit and Floriculture Research, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China

Abstract: Peach propagation from hardwood cuttings is based on the ability of plant cells to resume meriste-
matic activity and produce adventitious roots in tissues that have reached a fairly advanced stage of differentia-
tion. Since the cutting is represented by a portion of an organ that is separated from the mother plant, it may
suffer from the influence of environmental conditions (light, temperature, humidity, substrates), exogenous hor-
mones, the physiological and biochemical characters of the cuttings, including the characteristics of the mother
tree, the time of harvesting of the cuttings, rhizogenic treatment and the propagation technique adopted. Thus in
order to promote rooting, metabolic activity must be shielded from the adverse effects of stress that could im-
pair rhizogenesis. Numerous studies on the behaviour of self-rooted peach cultivars have shown that the results
were poor. However, this propagation method is adopted exclusively for some clonal rootstocks. Exploring the
rooting mechanism is important for understanding of the formation of adventitious roots. This review was relat-
ed to investigations of environment, physiology and biochemistry (scion hormone, enzyme, nutrient, etc.) and
molecular study of peach hardwood cuttings propagation. Through the comprehensive analysis of the latest re-
search progress, combined with our own study results, we aimed to provide technical reference and theoretical
support for accelerating rooting rate and increasing survival rate of peach hardwood cuttings which are not easy
to root, furthermore, to formulate corresponding peach hardwood cuttings rooting strategies.

Key words: peach; hardwood cutting; rooting mechanism; physiological and biochemical; synergistic relationship

Received 2019-03-03 Accepted 2019-08-12

This work was supported by the Institute of Innovation Ph.D. (2016GAAS29), the National Natural Science Foundation of China (31760558), and
National Peach Industry Technology System Seedling Expansion and Production Technology Post (CARS-30-1-6).

*Corresponding author (wanghong@gsagr.ac.cn).




