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Effects of Different Substrates, Hormone Types and Concentrations on Cutting Rooting of Corylus heterophylla
CHEN Lan-hai, TANG Ming-liang , SUN Xiao-hui et al
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Abstract
trations on cuttage seedling of Corylus heterophylla were studied. The membership function method was used to comprehensively evaluate the

(Yantai Forest Resource Monitoring Protection Service Center, Yantai, Shandong
Taking the semi lignified young shoots of Corylus heterophylla as materials, the effects of substrate ,hormone types and their concen-

seedling raising effect of each treatment combination,and the best cuttage scheme was screened out.The results showed that Corylus heterophylla
cuttage belonged to the skin rooting type ;among the three factors, hormone species had the greatest influence on the rooting of hazelnut cut-
tings ;secondly , the type of substrate , and hormone concentration had the least effect on rooting of cuttings. The comprehensive evaluation of
membership function showed that the combination of GGR+ perlite+vermiculite (2:1)+1 500 mg/L GGR had the largest membership function

value, which was the best combination for cutting propagation of Corylus heterophylla.

Key words Corylus heterophylla ; Shoot cutting; Rooting index

11 (Corylus heterophylla) JERRFHR & v M HEA /N T
A HRAWE A GEFRF BRI R R IR 2 —, H
AR E TR EAMZ TR, 2 — TG SR A R XE Y
BBl FAT, AR A O AR EOR T2 R Ak T
S R OE AR — 8 1 R FRAE , B FH A 7 i SR AT 4 3
BEL, AT T LR g TR R T B A AR R AR A 7 AR,
JCA o R BB P AR ) 7 o R R T BT A Y A
RAFHRAA BT LE AT A7 ) R £ R AR I
WRHESE . HE TR R M B e o R 1 W47 ) 52 i
HLEACAE 2%  HORA—B B T 2020 4F 6 H LS4
ARBAHE T BB 9 ipE , BFSE T 3 MR .2 FifR 4 iRk
UL I LG XA T WO AR A AR SR o
1 #R57H*
L1 GRBeiEs 1B AE LR A 5 T 3R LD IXR L B
AR KM, IR IX DU Z= 00 B, IR, A 2 TR 2N,
ARG 127 CL e iy 1 H PR -1.2 °C L iy 7
H PR 24.8 °C, HIRITECH 2 441.6 h, JoFR 1284 d, A5
Bl 2E—BAE 10 “CRAN , &R -10 CRUR 1l
1.2 RIEHR AR A T~ 10 AR, SRAIE R Y
ARAE AR TR, I YK 10~ 15 em FAR 0.5~ 1.0 em Y4
FEIRBEOR B 2~3 N2, EBT DB TIUEF 1 em 20F-59, R 35 11
AT, LR B BR— 2R 2 i, R R i B, BT
(R R 20 HRASC 1AM, oAb B

E&WHE
EEEN

i R E S AT R B (2019GNC106153)

MR 24 (1966—) , % WRMEA, A IRIF, AFZFH
RAPR T ABBEH AL, = BEMFL, TN, ML,
FHARREEFHIL.

S A 2021-02-03

1.3 ReH*E
131 FHRIE T SR AP, AR TR 3 d HetR
Fek AT B A AR 30 em (AL ZE R, FH 0.5% ey i 2 B Vs TR0 TH
B, O A SRl e 55 3 4 i SRR R I
55 2 R K wP e T O i L
132 R, SRR R LR 3 A R4
P, B EBRAGHEA(1:]) B a+IEA (2:1) M2
R +HIEA AR (1:1:1) 3 AR 33 msIWE T2 (IBA) A1
W IR (GGR) A AR M 2 7K, e &% 1 .000,1 200,1 500,
2000 mg/L 4 UK, 45 3x2x4 =B BT, RS
BEBLIXZHHES 2 24 ASAb38 Fp 403 3 R EE , HEE 20 4>
SR, XTI 30 M
1.3.3 4GS, FERTH 50% £ 5 R Al iR 1000
PR R EE B T 75, W B 5 A e R 1 B AN ] U 56
VWO TREE Y 4 em, 121 10 min J5 4T 46, FF 46 SR AT R
5 emx5 em, &% 10 M FFHRUREL 4 om S HEEK . HI
PRFFFIXHZE 80% ~90% , 1 25~28 °C., 5 40% ~60%
07:00—17:00 4§ 2 h [a]BKFUWEE 120~ 180 s, M |45 4 h [A]Ek
W55 120 5,30 d J5 B D mE K o8k, B R L0 s 5k T
23 om ZbHIIE B IRV 2 ¥R (10:00 F1 16:00) , 4 7 d
ZHREAH ] 50% 22 1 R AT IRAERY R 1 000 F5R 75% H i AT
TR 600 5 TS RE o
1.4 HIEHH A2 SAS FUR A e AR Ty 22 0 HT Al
Duncan 2 Wi, 72250, 208 Bashir 25 (7 460 Fip
A TS FRAEFR AT ROE 70 (sin-V'P) o SRR pREG T3 A
HUX) = (X=X,5,) 7 (X, =X ) 20 X AR PR S —
BB, X iy X 2500 BT AT A0 B 24 A v 1) 5 /DML RN i



130

B HOR A

2021 &£

KAELe KA AL PSR FE A 1) S i fELE AT SOSRF- 2916, 34
TR, Fe/R AE ARG

2 HREHH

21 BFHEERERE VO, MR AR TS
J5i 20 d ZeA I U@ A 45 d Ja 7 AEANERR, 110 d A E
KRR 0.42~ 1.08 mm, ANEMREN 5~29 4. X HATHi A
20 d ZEAIE A4 4, 110 d JE TR AE AN EAR . AR
FROLRT RTINS AR D A v i i T B, A A 4141
TCHEAR, JB B AR HEARE A

22 EFLHEMEREREXNEFREEERERNZIM
2201 AFEFFEXRAREEAARTEARAE I . fi3 1 AA,

15 3 DNHF A B IR TR R R i i K, X A AR
RAER AERRRL SRR E IR 4 SRS AR A )
BFEFM(P<0.01) 3 HUTEEEBRISE , Bt kA E R B
TSN XA 3 A A AR Bn 1A 1 5 5 5 PR
JEXS e R AR AR B M /)N , BROGE BURR AN S AR B i A (2% (P>
0.05) S, 0 HoAth 3 AN AEARSEARII A E . h F {E 0]
A, 3ANHE R XA AR AN E R 2 R E/ N R
P2 RIS R R L AN E AR A SR h /N g ik
BRh2E R B R PP 0 R AN S AR S h R E
INRIBE RIS FETRE R

®1 ARBEENEFIFEERIEREME ST ZEH

Table 1 Variance analysis of the influence of different factors on rooting index of Corylus heterophylla cutting

: % AERK AER ARRASE AL
[ﬂ? .éljﬁ% Adventitious Adventitious Number of adventitious
Factors Rooting percentage .

root length root thickness roots per plant
FLFAPZE Matrix type 526.66" " 17575 " 89.72" " 3.96"
e E R Hormone type 4270 10.197 " 80.88" " 76.50" "
1 E W £ Hormone concentration 12.28"° 597" 89.26" * 118
T o Al SRRIFORTE 0.01 F10.05 7KV 225 B3
Note: * *and * showed significant difference at 0.01 and 0.05 levels, respectively
222 BEFUMEXHEMERISARAE . R 2 WL, B K ARG

AR RN (1L 1) FE AR RAE AR LR B AE,
58.75% W B E L T HALIE T (P<0.01) s BERE +#E 41 (2:1)
TEANE MRS AN HOBLA RS E AR A b R PR AE, 2>
B2 94.24.0.71 mm 18.31 5%, HLA R0 T HAL LB, (HAE
AR BRI S, BERAHIRA (10 1) 18 4 MERSE bR L
PRI, R, BUCA g A+ (1 D) A AT
PEBERRELEAR, BRca -+ A (2:1) A A T AER K 194

2.2.3  BEFR TR AARTE bR R, A R,
GGR F1 IBA 2 P R AL HAE TR RE AR . th 2 iR
AN 2) ,GGR AL F MR AR AR R R IR A AR R
PR, 43K 53.25% .106.69 mm .0.78 mm, ¥4 0 E M T
IBA Zb¥R, IBA b3 1) 4 fl R AS 22 AR B8R Al i 35 0 T
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Table 2 Effects of matrix type,hormone type and concentration on rooting index of Corylus heterophylla cuttings by Duncan multiple comparisons
AR AR Rk AEMA BARRASE HREL
Sk IR Adventitious A1 Adventitious Number of advent-
. Adventitious root . .
Factors Levels rooting length // root thickness itious roots
percentage // % ength// mm mm per plant /5
FLFUFRZE Matrix type B E+IEA(1:1) 48.75+0.80 B 77.38+0.70 B 0.66+0.02 B 14.48+0.10 B
BERA+HIREA(2:1) 39.38+1.42 C 94.24+1.09 A 0.71+£0.05 A 18.31+0.22 A
BERAHEA P (1:1:1) 58.75+1.50 A 76.48+1.09 B 0.60+0.02 C 13.50+0.18 B
#ZFhZ Hormone type GGR 53.25+0.70 A 106.69+1.42 A 0.78+0.18 A 8.97+0.95 B
IBA 42.50+0.90 B 58.71+1.35 B 0.53+0.01 B 21.88+0.67 A
MR E 1 000 mg/L 43.57+0.56 A 75.85+0.08 B 0.64+0.01 AB 14.22+0.32 A
Hormone concentration 1200 mg/L 45.48+0.50 A 91.03+1.90 A 0.67+0.04 A 14.28+0.19 A
1 500 mg/L 49.29+0.80 A 89.61£1.08 A 0.68+0.06 A 15.57+0.21 A
2 000 mg/L 39.17+1.70 B 74.30+1.14 B 0.61+0.01 B 17.64+0.54 A

T PR E TR R AE 0.01 K227 8%

Note: Different capital letters in the same column indicated significant differences at 0.01 level
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Table 3 Effects of different combinations on rooting index of Corylus heterophylla cutting and evaluation of membership function

‘ e . RAHK AL HHERE
M HeJF Concen- . Adventitious Adventitious Number of adve- /
Hormone Matrix tration Rooting X root length root thickness ntitious roots Average mem-
mg/1. percentage // % mm mm per plant ]J(?I'Shlp
function value
GGR BrkE+iEA (1:1) 1000 65.00+1.67 DE 106.89+1.75 BCDE 0.87+0.00 BC 12.00£0.67 DEFHG 0.586 2
1200 80.00+0.33 BC 95.21+2.56 CDEFG 0.91+0.02 B 9.33+0.01 GH 0.592 7
1 500 85.00+2.31 ABC 112.30+2.79 ABCD 0.85+0.01 BC 10.67+0.05 EFGH 0.635 1
2 000 50.00+0.33 FG 117.53+1.22 ABC 0.75+0.00 CD 7.00+£0.33 H 04717
BERAE+HIEA (2:1) 1000 50.00+0.33 FG 133.88+3.70 AB 0.82+0.02 BC 5.50+0.21 H 0.517 8
1200 65.00+1.12 DE 139.72+2.88 A 0.86+0.02 BC 14.00+0.01 CDEFHG 0.672 9
1 500 85.00+1.67 ABC 115.31+4.53 ABC 1.08+0.01 A 14.00+0.00 CDEFHG 0.760 4
2 000 55.00+1.23 EF 92.84+2.95 CDEFG 0.69+0.01 DEF 13.50+0.01 CDEFHG 0477 2
Sy =ns Yl 1 000 65.00+1.67 DE 83.63+2.42 DEFGHI 0.54+0.00 GHI 5.33+0.04 H 0.343 9
HARP(1:1:1) 1 200 90.00+3.33 AB 103.93+1.31 CDEF 0.74+0.00 CDE 5.25+0.91 H 0.531 7
1 500 95.00+1.67 A 88.44+0.95 CDEFGHI ~ 0.64+0.00 DEFG  10.25+0.01 FGH 0.526 6
2 000 75.00+1.60 CD 90.56+0.67 CDEFGH  0.62+0.01 DEFGH  7.80+0.33 H 0.442 4
IBA BIRE+iEA (1:1) 1000 50.00+1.33 FG 22.33x0.44 L 0.51+0.01 GHI 22.30+0.01 ABCDEF 0.335 1
1 200 15.00+0.67 1 62.06+0.67 HIJK 0.42+0.00 I 13.50+0.01 CDEFHG 0.197 4
1 500 15.00+0.67 1 78.02+1.33 EFGKHIJ  0.49+0.00 HI 16.30+0.33 BCDEFHG ~ 0.287 0
2 000 30.00£0.67 H 24.67+0.27 L. 0.46+0.01 T 24.70+0.10 ABC 0.290 2
BERAHIEA (2:1) 1000 40.00+1.61 HG 59.61+0.27 JKI 0.49+0.01 HI 26.67+0.04 AB 0.422 9
1 200 10.00+0.67 1 82.05+0.67 EFGHJ 0.56+0.01 FGIH 22.60+0.01 ABCDE 0.373 4
1 500 10.00+0.02 1 77.04+1.33 EFGKHIJ  0.61x0.01 EFGH  27.70+0.67 AB 0.420 5
2 000 10.00+0.09 1 53.44+0.67 KJ 0.56+0.01 FGHI 29.50+0.13 A 0.388 2
B+ f 1 000 55.00+1.67 EF 48.75+0.20 KL 0.62+0.01 DEFGH 13.50+0.02 CDEFHG 0.356 5
HARP(1:1:1) 1 200 45.00+0.62 FG 63.19+0.28 HIJK 0.56+0.02 FGHI 21.00£0.04 ABCDEFG ~ 0.4127
1 500 30.00+0.67 H 66.58+0.47 GHIJK 0.43+0.02 T 21.50+0.02 ABCDEF 0.3350
2 000 15.00+0.02 1 66.77+0.64 GHIJK 0.61+0.01 EFGH  23.33+0.06 ABCD 0.381 1

T [FFAR RIS T RER7RTE 0.01 /RP22 57 235

Note : Different capital letters in the same column indicated significant differences at 0.01 level
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