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Establishing root cuttings of Corylus heterophylla x Corylus
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LI Da-wei, GUO Su-juan, ZHAI Ming-pu

(The Key Laboratory for Forest Silviculture and Conservation of the Ministry of Education, Beijing Forestry
University, Beijing 100083, China)

Abstract: In order to enhance the rooting rate of hazelnut cuttings, analysis how different periods, sources
of cuttings, plant growth regulator and cutting substrate affect rooting, and find the best combination of
technical support for hazelnut cuttings root, the author used five-year-old Corylus heterophylla x C. avellana
©85-134° and C. avellana ‘ Barcelona’ collected from the Institute of Economic Forestiry in Shandong
Province as experimental material, carried out the cutting experiments in the greenhouse of Shandong Agri-
cultural University from March to July 2007. Complete randomized block design was designed in experi-
ment, in which the author researched four periods (March 20th, June 1th, June 15th, July 5th), four
types of plant growth regulators (indole-3-butyric acid (IBA), 1 IBA + 1 naphthaleneacetic acid (NAA),
ABT;, NAA) and control (ck), two sources of cuttings (canopy shoots and basal shoots), three types of
substrate  (the perlite and vermiculite with a volume ratio of 2 : 1, 1 : 1 and the sand). Results showed
that 1) C. heterophylla x C. avellana ‘85-134" and C. avellana ‘Barcelona’ were both suitable for soft-
wood cuttings with the best cutting time on July Sth. The rooting rate for ‘85-134" was 71.1% with the av-
erage number of root amounted to 10.3 whereas ‘Barcelona’ was 81.1% with the average number of root
amounted to 11.7; these were significantly better(P<<0.01) than the other three periods (March 20th, June
1th, June 15th). 2) Compared with canopy shoots, the rooting rate of basal shoots was significantly less for
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‘85-134°  (P<<0.05)(43.3%) and for ‘Barcelona’ (P<<0.01) (45.6% ). 3)Plant growth regulators pro-
moted rooting rates of ‘85-134° and ‘Barcelona’ in the following order: 100 mg-L'TBA> 50 mg-L'IBA
+ 50 mg-L'NAA> 100 mg-L"'ABT, > 100 mg-L'NAA > ck. 4) The most favorable cutting substrate to
achieve the best rooting rate was perlite and vermiculite with a volume ratio of 2 : 1 as the ratio of liquid,
gas, and solid was ideal. So that was the most conducive to choose the canopy shoots, with the best being
IBA at 100 mg-L™ with a 2 h immersion cutting in the perlite and vermiculite with a volume ratio of 2 : 1 in
early July in Taian region. [Ch, 6 tab. 13 ref.]
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TR AE AR A K 2E T B, 35°38" ~ 36°28'N, 116°20" ~ 117°59'E, HuAb 1l Z5 3 () 22 111 7
BRI AR, & T A KGR W X, AR 13.0 €, 7 AN 264 C,
1 AEBSREHR - 2.6 C, FFHREKEN 697 mm, 245V K A5G S50 121.58 keal -em™?, 42
ARSI H B 2 627.1 h, HME % 58% /47, HIEDAE R 3,
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VUL &R B BB AR 9T B iR 56 A 29 A5k <85-134" FNBKIN AR ‘Barcelona’ MHFIEXT 4, RIEHY
T R A KT, T 2007 4E3 H20H ., 6 H1H, 6 H1SHAT7H S HiER, wAERKTEE, 3
PRI, JO HUHE Y 5 AE AR AR N SR SR BER , SRARA R Y A AR A AR DL SRR W A%, IRl 8~12
em, BAACHIRRDE W R AR, B BRI (R 2 ~ 4D EF ) BRSO EROR B 2 bR et R, b
YIAEZF LR 1.0~ 1.5 em &V, FUIHAEZFTH 0.5 ecm &35 ZE8HT), FFRRIEDI OB B i
U B R 30 AR TR, I 3 g L7 2R RIS WOH 3 5 S TR A= K T B A B

FHfEE T BIABRS 80 =21 (Z,5), B¥AE A0 =1 : 1 (ZS) MRS 5B A b
(H), R5Frx Hy H vk Bt i, SRR 1, FT4AT 2 d FH 3 g+ L7 25 528 1 W0 56 1 ot 47 0
B o R E R, BB H 16 cm x 18 em,
1.3 REHZE
1.3.1 ARy ®a F3IH20H0, 6 A1 H, 6 A15H ., 78 5 H45 47 F 46K
5, BEH 5 AFAE A AR AR AR B e () AR AR BRI AR 28 100 mg- L7 W5 T R (IBA) = AL 3 2 h,
FFAd TR A FET Z.S, 1
1.3.2 BASMEHHE ARG Yo F 7 H 5 H o507 B2 3SR FERINAR 5 4F A BERS B 56 1 24 45 2E 4%
ZORMEI B A5 RE, 28 100 mg- L7 IBA IZHI4bFE 2 h J5, FFE TIRA T 2.8,
1.3.3 MM AKAFTHRAEFIFEER G T 7 H 5 HAB BB FRME 5 4F 4 BERHR
S AR LR B R, /3148 100 mg- L IBA, 50 mg-L™ IBA + 50mg-L" 282, /% (NAA), 100 mg-L™ /E
B (ABT,), 100 mg-L'NAA JAF IR (3 7K ) Ab 3G A8 2 b, FFI6 TR G S0 2.5,
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Table 1  Comparison of substrate’s physical character

T — i 53 H /% HHGESE,  RHAR RHEE ﬁw&
(grem™) AL ETETLRE % K% % =
7S, 2.22 0.36 83.78 67.48 32.52 25.63 58.15 16.22 04:1:03
7.8, 2.56 0.56 77.11 59.49 40.51 9.95 67.16 22.89 02:1:03
H 2.72 1.63 40.25 45.95 54.05 6.83 33.42 59.75 0.1:06:1

lﬁ% 7:S, j‘]l’é\ﬂiﬁ HEf =2 1, 7.S, jjléﬂf% HEf =1 1, Hj\j(ﬂ(//l\o

1.3.4  IBA Rk 3G A ARG %o 435Il BT 50, 100, 150, 200 mg- L7 (1 IBA ¥
AL AR 2 h & 500 mg- L7 #HAE 5 s AbFRIHRE, LIS K AL 3 X I SEATHF AR LSS (R4 i)
Il AR IR M AT A L BT A 1.3.3)
1.3.5 RRAYEAIAG ARG Y0 T 7 H S B 3 M (ZS,, S, H)IATIRE Rk E K
R A AR R AR BRIR] 1.3.1)

DL R 58 e AL IX 4135031, ARAb P 30 MR, A 3 WKk, AT 2 JE S SRR R A A iR L
TERERCHTFAE 2 DA J5 . BOEATAE 45 d 5, #EAT B ROT XS AR IR AR AR (R AR ) | AN AR AR AR )
PEAFIAE , 18 FH SPSS B AFSGE i Mg R
14 &

FFAE 00 7E 2 N EAT I 0 TS R 30 BH I 45 DG IR, B R 2k 60% 5 R H 2l (] Bioms
G5 il 2 A X HE 20 90% 5 T 4l R 25.0 ~ 28.0 °C, fei Al 30.0 °C, WAL A T2ELL T
A ERAE T, B 3 d S WK 1 BT IR IR R AR B 173, BERE S d Wi 3 g- L
ZW AW VR, ARG S d B 5 g L7 IREFEEW 1K1,
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M2 2 AT, 78 3 F 20 T RERL ATl , J0I8 S 42 38 BRI 2 RN AR 2B AR SR AR MR AIG . 38 2o X6 A AR
o AR PSRN S AR MR LB, F AR U R R G A, RARAER . RO IR LA
HEIE AR, H a5, ARENH 16.2%,

FASHERRMBEIE 6 H 1 H ., 6 A 15 HA 7 A 5 H 3 Aok 374 1 1 88 3545 1 5 4 il A= AR AR AR
L7 A5 HIFHBAERSOR w24 38R R RRUINAR () A5 AR S RT3k 71.1%F0 81.1%, 77 A i AR AL
SRR E] 103 HRA 11.7 AR o XA AR 3 A AR AR B3 W iHE AT B 0E 5% SOV O iR 5 5 AT O 235 r i R
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Table 2 Effects of different cutting periods on rooting rate

T Bl FHEm /(3 -H) A AR [1]/d R G VG AR x/% sin"Vx
03-20 — 0 0 cC 0 0 cC
06-01 14.7 aA 4.7 2.17 bB 444 41.73 bB
06-15 16.0 aA 5.8 2.41 bB 48.9 44.37 bB
07-05 18.0 bB 10.3 3.21 aA 71.1 57.48 aA
03-20 41.0 cB 2.3 1.52 cC 16.2 23.73 dD
06-01 13.7 aA 6.3 2.51 bB 533 46.83 cC
R P

06-15 14.0 abA 6.7 2.59 bB 65.6 54.09 bBC
07-05 16.3 bA 11.7 3.42 aA 81.1 64.23 aA

B ESNG FRERE R RTE 0.05 K22 5 W3 [WSIRE T REAR R R ARTE 0.01 K225 3%
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FmA, 450 R, 7TH S5 HAERFAHEARREREES T A1 HAI6 A 15H,
2.2 REEMAIITBERMNZM

MNFE 3 ATHN, B A X 4% A AR R RO 1) A2 AR R AT AR K SE MR, 2% 3 M AU AR JE 3 i A% 476 A=
HR 5350 KA 43.3% 1 45.6% , 1% A W el A3 4% i A48 A AR R AT 35 31 71.1%F0 81.1%, 43 il 48 i
T 642%M 77.8%, X E, W, FEMXT 7T H 5 HBATHE R4, HAR 46 00 4 R AR
BN TR 4%
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Table 3  Effects of different cutting’s position on rooting rate

g A i ST AR % sin'Vx F 1
NGRS &S 71.1 57.48 17.82% Foes = 7.70
P
B SHITIPS 433 41.15
o 5 A A 81.1 64.23 105.53 % Foor = 212
0 Y ]
B SHITIPS 45.6 42.48

Uil * FORTE 0.05 K- ZER R, LR 0.01 KFEREE,

2.3 HEWERKET YR E T EERZI
A PR AR W A O Y ) BORE R R A HE AR R AR AR R, 3 4 T, AR B T AR A 1R 5 )
o XoF 24 S8 1 DR A ) B R AR AR A — TE AR BT, AR AR R | AR AR ] B AN i AR A B S 0 T I
A [ Ao A PR AL 0 A R4 0 RN 2% SR R R U R A B AR R AR ARCR A7 A 22 5%, LA 100 mg - L™IBA R yfikb
HROCR e

R4 TREFEPEYERKET Y B E X EE R0

Table 4  Effects of different plant growth regulator treatment on rooting rate

s Fh A A A R A AR 1] /d AL GIR VG A x/% sin'\Vx
100 mg- L' IBA 18.0 aA 10.3 321 aA 71.1 57.48 aA
50 mg-LIBA + 50 mg-L'NAA 20.7 aA 9.7 3.11 aA 46.6 43.05 bB
2K 100 mg-L'ABT, 23.7 bB 3.6 1.90 bB 433 41.15 bB
100 mg-L'NAA 25.0 bBC 45 2.12 bB 44.4 41.78 bB
ck 27.7 cC 2.3 1.52 ¢C 20.0 26.57 ¢B
100 mg-L'IBA 16.3 aA 11.7 3.42 aA 81.1 61.46 aA
50 mg-L'IBA + 50 mg+L'NAA 21.3 bB 6.7 2.59 bAB 533 46.89 bB
WEE 100 mg- L'ABT, 23.7 beBC 5.0 2.24 beB 44.4 41.78 beBC
100 mg-L'NAA 24.0 beBC 5.0 2.24 beB 41.1 39.87 beBC
ck 26.7 cC 2.7 1.64 ¢B 29.9 33.15 cC

B S/NG FRERTE R RTE 0.05 K225 03 WIIRE T REARFRARTE 0.01 K225 0%,

2.4 IBA RERELEIITHEERNOEMN

H 3% 5 A A1 IBA Ji R R 100 mg- L7 B, Ab U E ﬂhﬁﬂ&%%@ﬁiﬁiﬁw
£ 71.1%M 81.1%, HKJE 50, 150, wozmngL:ﬂﬁWOﬁ%Wmﬁﬂ £ 150 1200 mg- L™
IBA ¥ WA B (A 3R LA AR RS , iX & i IBA s vk 2o mﬁﬁﬁﬁiﬁiﬁﬁ
25 ERMFEERMNIIG

FT4 B R A B A IS A AR AR A A 0, L B3 TC L 492 5 e R O f 4 B B, TG 5 e
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Table 5 Effects of different concentrations of IBA treatments on rooting rate

W Fif P/ (mg-L7) A ML L /d R GIR VG i H R /% sin'\Vx

0(ck) 27.7 ¢B 23 1.52 ¢C 30.0 33.21 dC
50 21.3 abA 6.3 251 bB 62.2 52.06 abAB
100 18.0 aA 103 3.21 aA 71.1 57.48 aA

R AR
150 21.7 abA 6.7 2.59 bB 46.7 43.11 beBC
200 23.3 bAB 4.0 2.00 beBC 35.0 36.27 cdC
500 21.7 abA 53 230 bB 60.4 51.00 beBC
0(ck) 257 ¢B 27 1.64 cC 29.9 33.15 cC
50 18.0 abA 7.7 2.77 bAB 64.4 53.37 bAB
100 16.3 aA 11.7 3.42 aA 81.1 64.23 aA

K Y
150 20.0 abA 53 2.30 bBC 56.7 48.85 heB
200 240 cB 3.5 1.87 beBC 37.8 37.94 cdBC
500 21.0 bAB 6.0 245 bBC 60.0 50.77 beB

BT [ SNG PR R R TE 0.05 K285 W3 [RISIRS P REARTE R TE 0.01 K22 5 W %

FHRAMR XS H 3 AN [R) JE o 04 AR AR SR A5 , IR A5 R UL 3R 6, 2% S KR RN MK U R B AE TR & 5
T 7S, P AR B E T Z,S, & H, i AR A T Z,S, o AR AR B T B R, S AR
&%, ERBWES., AE1ER, BE %ﬁ&&mém%ﬁ¢,ﬁo4:-m B E LB EE &
AL N 32.25%, A5G e AN | BOKMEMERKEE S e, L, X RRRIE B TR A g
QAR STNEE N
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Table 6 Effects of different kinds of substrate on rooting rate

T Fl BT RN A AR 1] /d L GIAR VG i HAR R %/ % sin Vx|
VA 18.0 aA 103 3.21 aA 71.1 57.48 aA

Fe 2R 7S, 21.0 abAB 5.7 2.39 bA 51.1 45.63 bAB
H 25.0 bB 47 2.17 bA 455 42.42 bB
VA 16.3 aA 11.7 3.42 aA 81.1 64.23 aA

o 4 7S 19.3 abA 7.7 2.77 bA 59.0 50.18 bAB
H 24.0 bA 43 2.07 cA 42.0 40.40 ¢B

VL. 7S, WBERA 8 A =201, 28, MBS A =11, HNWEY; FAVNG FERRFERRTE 0.05 K V25 0%E; [l
KRG F AR FRTE 0.01 7J(3F§5:T~Ei%g

3 Zw 5w

ﬂ”% ‘85-134" FIRKYHNARE ‘Barcelona’ il B #EATWORCFT4 , 7R ILZAR A L HIX LA 7 A 9] 4EAR
ROR B, 22100 mg- L'IBA Zb B FF4d A AR 00 5T ik 2] 71.1% 1 81.1% , #FFHaf R F 7 77,
TAE ) i, W% FARBRAE, FHRRE AR, NMOUAEA S ZEB L, 1 Hid ] G852 AR
BAIELG:, B E 34 J0E AN I B

mﬁﬁuﬁ%xﬁ‘%4%’ﬁ%%%‘mmmm’ﬁﬁimﬁﬁkm%m WA 4% B AR T
BRI A, ORI A AR LIRS L R R S A, B 2s, BREMEBEARLE, FTUOESEE,
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P m TAAR s T A R e AR5 & B A, REAR G M3l o FFAd 2R 58, AR AR, HBBH AW
R XTHOET AR FEEE R, B E AR 55 05 o R AT A F o 4 R A R, RN AR 4 4 A ] 2R A & = il A7 i
AR ROR G TR 25, AT UL el A 4% 00 A A 7 BRORCHT i, 710 1 4% D00 O 3l R R A 7 R A 476

i 100 mg- L'IBA ¥ AN, AR R IE B i ;iR 55 "R SE & B0 ABT, il NAA X1
AR A AR B A B W AR HEE ], (BAEA UL ABT, F NAA X 4% 22 9 F I A% 47 el A= AR 19 7 3K
WA R XU AR BRSO [A], A I 2 22 5

FFA/ 5L 5T A9 B3 FIC U XT 22 28 4% 85-134" FIBRYHNAR ‘Barcelona’ i AR A W gy, Hrr,
DIFFf TEERS - A =2 1 WEEBT A AR ACR W 2500 T HAh 2 A, WYbbE | AEd KA
R AL AARE KRN, AR TEEAR, MB2HRE A =21 BREKEDS,
Ko FBURER
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