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Study on Softwood Cutting Technology in Raspberry  Heritage’

WANG Xiao-xiang, QIU Jia-qi, ZHANG Xue-mei ( Agricultural University of Hebei, Baoding, Hebei 071000)

Abstract [ Objective ] To study the effects of different ABT concentrations and different cutting periods on the rooting and survival of red rasp-
berry cuttings. [ Method ] Using the red raspberry of ‘ Heritage” as cutting materials, the concentrations of ABT root powder were 200,500,
700 mg/L, and clean water was used as control, the softwood cutting experiments were carried out in early April, early May, early June. The
chlorophyll content and antioxidant enzyme ( catalase CAT, peroxidase POD, superoxide dismutase SOD) activity of red raspberry ‘ Heritage’
seedling in early April were tested. [ Result] The chlorophyll content of red raspberry ‘ Heritage’ seedlings in early April was the highest in the
condition of ABT concentration was 200 mg/L. The content of chlorophyll a was 1. 667 5 mg/L, the content of chlorophyll b was
0.564 5 mg/L, the content of total chlorophyll was 2.260 8 mg/L, and the content of carotenoid was 0. 514 0 mg/L. When the concentration
of ABT was 200 m/L, the activities of CAT and SOD were the strongest, and the activities of POD were the lowest. The activity of CAT was
18 U/(g * min) , which was 33.33% higher than that of control. The activity of SOD was 10. 828 6 U/(g * min) , which was 38. 55% higher
than that of control. POD activity was 41.443 3 U/(g * min) , which was 62.06% lower than that of control. [ Conclusion ] The suitable con-
centration of ABT rooting powder for red raspberry cuttings was 200 mg/L. The suitable cutting period of tender branches was in the first ten
days of April.

Key words Red raspberry ; Softwood cuttings ; ABT root powder; Rooting rate

WHE (Rubus idaeus L. ) R PHEH TIREZFARNE  FRVIPILIE, & — MY R ER) , REAE A At £ v i

INHEARSR , A SR AT MR RIS R R
PUREVESR , 2 W & 2R AT 8 I o 1 2R (24 AR 25
FHAE W A BB A A R R IR R LR
it A ARG (SOD) W B, BoA ety e
FEEREE S GuE 2B A, RSB — 2 A AR MR
TR MR R B AERR AR ALK SR
BRI EROT R I = AR

W RE— ORIk 2% B R AR EE i 2 SR 5 0k (HX
BET7 vk FAT B 2 IR A B R 22 L ok T BRUOK A
AU U O R K E WA AT S R
R BB IA 2 —, BT 4 T A e R ) R A
A RERS TR B A0 BLAASIR A S2 B RH BRI B AR T SR
AU R A A R SRR A MR R — P LT
A AR EL AT R PR T A T AR A K A R A L
Y, ABT ARV R 45 U3 RIS A A T 3 1 7
NI EAE H 53T 09 6 1, AL S AL T AN S8 AR AN S

E&UH
EERN

T e AR F 42 % AR A (16226806D)

EBA(1997—) , d, AL HRIRA, B LB R £, BF R F 1
BFARBRIFA, «BEES, B G, R AE T,
INFZFHREIEEETR

I HE  2021-10-27

Iy HEAR R L2 B A A e Y TR AT
BRI TG A et 58, BB T I “ I IR R 2K LI 4 b
DEOREFFARAES | AR ST 210 B O B i 0 DB R AR

1 #MRl57HZ%

L1 R3#Rl DLW RRR2E” e e i s okt Bkl AR
SRR B TSI

L2 REigit  FHERFCNE RS R+ =723, 0.5%
) R R T B 24 ho B ERRTIH A R, B 2 K AR S
TN o BEHLTARAE 4 AR ZE B A i, A 10 om,
BB 2~4 F/NM FFRIREEZY 3 em, RBTHEK, (REFTE LR
90% , R JELE 25 CAA .

12,1 55— kFFd. OFHfmE, 2018 455 H ), @ff
PEAER o BEBCYARA AR B ZEAE A , 1 AR 5T 1A
S iR, ACHJr k. W ABT A MR AR 4 ik
200.,500.700.1 000 mg/L i 2~3 s, &1 AL 50 Hil i
L3 KA A FEA 600 MR, FH 5 IS0 S ARl
HRASO, Gt AR,

12,2 S kFFd . OFFfisfE, 2018 45 6 J Ay, Off
PR o VEMZIW AR AR AR 25 b B AR ARG AR, 4 i)
Mt P, oot . QNI ik, e IR 43 31 200,
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500,700 mg/L ¥ ABT A= H43 # AE 30 s,100 mg/L ABT 4
IR 1 h, LI KEAE 30 s %f IR Sk AR B 50 Rk dH
B3 RE SR A 750 MR RS I AT 10 A
ARAFD .
1.2.3 5 =HFd . OFFfET, 2019 4 4 J1 Ff), @
FHALER, 2019 4E3 A 14 H , W K= WO %5017
HLEHW R LA 6~8 em ERYILR (BERA Hk 1 =2:
D) REHS) . B—UGEK TETR FARS/ NS , PR30 B
TE 15~20 °C ,IBEELE 50% ~T0% ,2~3 d 35 1 k7K. QUWASHT
1. 2019 4F 4 J 7 HWGHHAE , NEE TR LA T 4~5 cm 5
TUBAS AV 48 A1 L 15 B A AR B Mk B 6 B2 R 200,500,
700 mg/L, LA KA CK,

FIR BT CP T 5 AR Oy kAT A R
1 ABT ZEAA 2 h, F-A0 38 20 MR A6 AR, 3 IREE . H4b
P 20 HAHTE, 3 IRE A, 4L 240 HLAHTE

GG B RMET L SR LM BB R AR A G 1, 30 d S5l
S AR AR VI A R B B A MR AR, B AR AR R AL BE
BEURE il 0 - 2 2R i DA B SR AR Y
L3 £EEFRNE o EEE(CAT) W& M e R i
SAALEE ;i A AR (POD ) 16 M 2 SR AL QIR RE
A AL AT (SOD ) 37 1l 5 SR FH &0 P w (NBT) Sl ik
JEEE R AR I R e HRE
2 H#R55H
2.1 FEABIFE I ERSIT R LR
2.1.1 5 HOR[E] ABT ¥ B X 21 At 25 ORI AT 2 AR (R 5% 0
2018 4F- 5 J A ZLRIARE BT 5 30 d AZE RSB 1,
A 1 0] AR EE ABT A MU AR B A AR AR A 3 2
S, AT T 8 B[] 1A R ) i A ARy kB 1) S v 1
£, ABT ¥ &y 200 mg/L {14 42b B A 455 T8 1k B+ () I AN
7 d,ABT ¥ei 2 1 000 mg/L 1% b B A7 473 T BB ] 5 46, 3k
18 d, ABT ¥4 200 mg/L 14 Zb ¥ A= AR B [A] fe s, A 15 d,
AR 9. 7%, ABT ¥R EEA 500 mg/L {14 &b B A AR if [1]
2720 d,%5 200 mg/L (AMBIER T 5 d, AERRE N 6. 17%, ¢
200 mg/L AL HFRAK T 3. 60 4345, ABT ¥ &l 700 mg/L
AL B A KA E] S 26 d, %5 200 mg/L (AL SAE R T 11 d, 2
HRFH 3. 65%, 45 200 mg/L FIALBRRFAR T 6. 12 455, ABT
W 1000 mg/L AL FRARAAR
2.1.2 6 AR ABT ¢ 8 it 21 W A okt 47 47 A 4R 5 1
2018 4F- 6 J A ZLRI AR BT 5 30 d AZE RS I3 2,
18 2 A] 1, 24 ABT ¥R B2 5 T 200 mg/L i, 40 78 BC e i)
AR R4 BE S ABT 3k B2 09 FH i I AE 4, 2R AR B E ABT
WA= MFEAK . 100 mg/L AL FRAGTE B[R] 13 d,
3200 mg/L ALFRFEA 2 d, B BRZE 45 4 15 d, AR AR (]
200 mg/L [ALFRAER 5 d, 100 me/L AbFiA: FR 2 b I
T 200 mg/L (YALEE, 4 ABT A: MRk B2 >4 200 mg/L i L
R RLHLUY B ) FHAE AR B) 5, 45002 11 Fi 18 d, s
MUY SR B IR T 17 d, AR %N 18, 11%, 3%
e Ttk & ABT f94LBE ., ABT ¥4 100 1700 me/L 1

AbFRAE A% S N 2, Horh 100 mg/L A B A ARSI 2
T 700 mg/L i) b B Xk BR2H A A 4 ZUE i R B Kl
28 d, RAAMR

R1 2018 £ 5 AAMEEEITRERKS
Table 1 Root status of red raspberry cuttings in May 2018

ABT ki

TG BT A N e
e BOTRNN g ppgc Aokt

ormation time

. . Root Number Root

concentration  of the healing time//d f root te/%
mg/1. injury //d ime of roots rate//%
200 7 15 4.33£0.62a 9.77+1.01 a
500 10 20 3.16£1.00 b  6.17+£2.17 b
700 15 26 1.74£1.59 ¢ 3.65%3.09 ¢
1 000 18 — 0 0

T« A5 TE B ]2 AR J 80T 40 T B 403 2L 4 Ak B ] 5 2= AR
HFTE] R AT BIFF AR AR AR B ). [RIBARIR)NG FB: 2R R
WRPETR] 22 53 ik % (P<0.05)

Note : The time of callus formation is from the time of cutting to the time of
callus formation ,and the time of rooting is from the time of cutting to
the time of rooting. Different lowercases in the same column indicated
significant difference between different concentrations at 0. 05 level

R2 2018 £ 6 AAMBRBITIRERER
Table 2 Rooting of red raspberry cuttings in June 2018
ABT %

Ui AL N .
i DO i g Aokt

ormation time

. . Root Number Root

concentration  of the healing time//d £ root ate,/%
mg/L. injury,//d ime of roots rate//%
100 13 23 2.49+0.62 ¢ 5.03t1.25¢
200 11 18 8.75+0.62 a 18.11x1.01 a
500 15 25 3.94+1.19b 7.91+£2.36 b
700 20 30 1.79+£0.58 ¢ 3.60+1.24 c
CK 28 — 0 0

T A5 B T2 TR S BT 46 T8 B 405 4L S B [l 5 A= A
A T] 2 AT B AR AR AR ). [RISAIRNG F R R AR
WL 257 122 (P<0. 05)

Note: The time of callus formation is from the time of cutting to the time of
callus formation,and the time of rooting is from the time of cutting to
the time of rooting. Different lowercases in the same column indicated
significant difference between different concentrations at 0. 05 level

2.1.3 4 ARIEMREE ABT X 2T b5 R34 A= AR A 5% 1
2019 4 4 H _FAIZIMBREBEATR S 30 d 2R RKIFBLILE 3.
H13% 3 Al ARR] ABT ik B2 22 8] A AR AR R A AE S 35 2 55, B
& ABT W2 (0 Ty , ZIAR ARG A A3 JE 1 8] A AR I 8] A8 <
AEARBURI A AR R LT R RS, S B A A 475 T st 1] R A AR
M) 23 5310 02 15,25 d, A AR 18, 98%., 4 ABT ¥k Ji
200 mg/L I AP ZUL iU 8] K A AR I 18] de L, 23008 5
10 d, B0 BRAL A3 45 %0 1 10,15 d, ZEAR Ay 42. 04% , Bkt
MRZH SR 1 23.06 T 43 ki ABT ¥ 700 me/L (i 4b #12E
FRA AR, AX 1. 68% , B0 HREAFEAR 1 17.3 A 43w

2.2 ANEREITEIRES ST

2.2.1  AS[FA ARV BE X L R B IR A AR AR S 25
A I LT AR SRS 4 £ AR 30 B A ARy v B2 1) 2 Al 3 L
P, & 1A, AT AR LR MR AEAN[R] ABT Ve T
Wl W25 . 2 ABT ARk 5 200 me/ L AN [R] I 4]
R A AR A 2 v T AR AL B, b 4 ) B A
200 mg/L ABT &b B {4 AR A B o, Oy 42. 04% , ABT 3 2y
500 mg/L FALFRAE LR IR 14. 32% , ABT ¥ i Ky 700 mg/L ()
AbFE A AR 1. 68% , Horf, 200 mg/L Ab FE B AR AR R
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500 mg/L.,700 mg/L (&b BE 435 25 27. 72.40. 36 T4 5., 5
A 4] ABT ¥ 2 200 mg/L AL BRA MR E K 9. 77% , ABT
WRE g 500 me/L f Ak BE A AR K 6. 17% , ABT ik iy
700 me/L [AFRAEAR 2N 3. 65% , Hirr, 200 mg/L Ab B A=
AL 500,700 mg/L FI4LFRA3 5175 3. 60.6. 12 T 43 4. 6
J 4] ABT ¥k g 200 mg/L ({9 b FHAE AR )y 18, 11% , ABT
VI 500 mg/L () kb B AR MR R 7. 91%, ABT ¥k Ji K
700 mg/L AL FARRACZ 3. 60% , 1,200 mg/L Ab B A=
AL 500,700 mg/L AR EEAM 5115 10.20 14, 51 405

F3 2019 £ 4 AOMERSTHEERRES
Table 3 Rooting status of red raspberry cuttings in April 2019

ABT ¥RBEE  AHSIE U] " sty 1 %
ABT Formation time d‘:?ii{lﬂ %ﬁ%ﬁi;ﬂ dﬁiﬁ_
concentration  of the healing . i

me/I. injury //d time//d of roots rate//%
200 5 10 8.86+0.62 a 42.04x5.15a
500 7 15 2.83+£0.62 b 14.32+3.10 b
700 10 20 0.36+£0.58 ¢ 1.68+2.92 ¢
CK 15 25 3.88+0.61 b 18.98+3.45b

T« BT B i) e AATAR S5 S0 16 T B A AL 3K BERF Il 5 A A
I 2 AT A7 BT AR AEAR AR E] . [RIBAN R NG PR AR R
WL ] 2% 57 13 (P<0. 05)

Note : The time of callus formation is from the time of cutting to the time of
callus formation ,and the time of rooting is from the time of cutting to
the time of rooting. Different lowercases in the same column indicated
significant difference between different concentrations at 0. 05 level

50r a
O5A L&
= 40t M6ALH
i) El4A E&)
g 30t
= 20 b
ﬁ
N b
+ b by .
C C
p Ny 1,
500 700

ABT3%% ABT concenttration /| mg/L

T ARG SRR ) — IS [R] 3 B2 0] 28 5 2.3 (P<0. 05 )
Note ; Different lowercases indicated significant difference between dif-
ferent concentrations at the same stage at 0. 05 level
B 1 AREIREERBI LSBT HERNIR
Fig.1 Effects of different concentrations of root powder on

roots of red raspberry cuttings

2.2.2 [T X LA S SR AT A AR B R W, FEA
Rl RE ABT ARBHR | Z1 A% A3 BEOREHT4 22 AR R AT ) S0 Y
KADLIE 20 i 2 a1, 2 ABT 9522 200 mg/L i, -4
FHA W R AR R AF e 3 22 %, 4 A BRI AR
42.04% , B F =T 5 A BAf 6 H 4], 405 32.27.23.93
s 5 H FAAERER9.77%, BEALT 6 H LA
(18 11%) o 4 ABT ¥y 500 mg/L i} ,4 H AL
RS H A6 A LA B 25,5 A LA
6 A EAIMAERRKERARE. 4 A LAIRERREN
14.32% 35 B& & T 5 H BA) .6 ] F4) 8.15.6.41 F )
M5 A EAERRN 6.17%,6 A LAJERARA 7.91%, 4
ABT %<5 700 mg/L i, 2> IS4 47 ) R AR A< T . 3 22

5,4 1 B A BA)6 H EAIIA AR 53 51 1. 68%
3.65% .3.60%
S0ra

7 200 mg/L
== 40% ESOOmg/L
S & 700 mg/L
= 30F
= 20} b
# a
A
- C b
10} [ b

SN ﬂ
0 [~ S
4A L7 SA LA 68 Lé)

FHABRT Cutting period
s RN 5 2 ] e R 1R 22 5% .3 P<0. 05)
Note ; Different lowercases indicated significant difference between dif-
ferent stages in the same concentration at 0. 05 level
B2 FREHFHERE RS R EERAOZNE
Fig.2 Effects of different cutting periods on roots of red rasp-
berry cuttings
2.3 AEIRE ABT SMBIM SRR B 7 AR
2.3.1 R[EIHREE ABT Ab B QLT AN RO T AR 4 v -2 3R %
o X 2019 4F 4 - RIZIRAE O T GG B 4T
EREAIE G5 R ULIE 3. i 3 AR, R TE] v B ABT 4b 3
AURETT2R R a FILEM SRR A9 & AT 22 5%, HYRE ABT ik
JER TS R TR, B TX R, ABT B 500 mg/L
AL R X IR B4 3R b 5 BJE R 3% 25 5%, ABT ¥R 2 oh
200,500 mg/L AL BEHZEEH S N RS ETREES
4 ABT Y322 200 mg/ L I 4 5 MRS b 3R A0 7

Pigss, a3 a i 1,667 5 mg/L, B4 2 &
0.806 8 mg/L, 4% b &K 0. 564 5 meg/L, H% R &
0.157 9 mg/L, G4 R & i 2. 260 8 mg/L, HBox R4 =
1.030 0 mg/L, 2805 N R E M 0. 514 0 mg/L, B0 R4
55 0.177 1 mg/L,
237 a Ot4Fa Fl B4
T B oHikd R AR £

a3 2.0F i b

E: N g8

8 - -

S Lop| [ B

&l 3 ol §

0 ] 5(;0 700'

ABT?RZ ABT concentration I mg/L
T AR/ INE FREFORAN R e BE ) 22 57 19 35 (P<0. 05)
Note ; Different lowercases indicated significant difference between dif-

ferent concentrations at 0. 05 level

3 AMEHBITROEMEENLRET MREE
Fig.3 Chlorophyll and carotenoids content of cutting seedlings

of red raspberry
2.3.2  AN[FIHREE ABT b3 AR ST AR i 1 it 48k
S (CAT) {6 AR ABT &b B ) 2T R AE ST i 401
AR ST S (CAT) WG PR A2 A A LI 40 P 4 7]
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L, AR[EMEEE ABT Ab3RZ 8] CAT HiG HAATE B3 24 5, AL
TEVERE ABT ¥ B2 (9 7 55 52 T R a3, ABT kB 2l 500 mg/L
BOALHLS W IR TG B 22 5. Y ABT ¥ & 200 mg/L B}
CAT 15 PEiRc5 , CAT 1574 18 U/ (g-min) , i 35 = F H A AL
B, & X BB 4 50. 00%., Xt BB 4 B9 CAT 3% ¥ K
12 U/(g+min) ,ABT ¥ J& 5 700 mg/L ffg &b B CAT 35 ¢4
8 U/ (g min) ,%F B 41 ) CAT & % b 700 mg/L (%) &b BE &5
50. 00%

a

20:}
g st b
& b
S
®TO10f c
e
oE
ER
e
S
0
200 500 700

ABT3Z ABT concentration /| mg/L
T ANV NG R RSN ) e 2 1] 22 53 1 3 (P<0. 05)
Note : Different lowercases indicated significant difference between dif-
ferent concentrations at 0. 05 level
E 4 aOEREBTRSENTENEE(CAT)EYE
Fig.4 Catalase ( CAT) activity in shoot cutting seedlings of red
raspberry

2.3.3 [ ABT ZbBRAYLT MR T2 i i Ak
YA (SOD) 1Pk, AR ABT Ah 3 A 21 4% 5 SR T
TR 0 AR AL W B AL T (SOD) 1% PR i A8 ki 3h L /& S,
HH & 5 T4, ABT ¥k B 200 5 500 mg/L (432 b DL &
ABT ¥4 700 mg/L AR FE-5 % BE 41 2 7] SOD 3% 1 JC &
FH2S AMF Z ] SOD 1EMAEAE 3% 25 5, Horh SOD i
P iy 4b B2 ABT ¥k BE 200 mg/L, FLE R Ch
10. 828 6 U/ (g+min) ,%¢ 700 mg/L FALFH Y 63. 07% , B IR
2H75 38. 55%, ABT ¥ JFE N 500 mg/L AbFH (¥ SOD 1% 14 g
9.957 6 U/(g-min) , % 700 mg/L AL FE =S 50% , 4%} R4 55
27.41%, SOD WM A fRAAbE 2 ABT ¥ & 700 mg/L, Hi%
P24 6.638 5 U/ (gemin) , 3%F FRZAAR 15. 06% , X FRZH 175
PRy 7.815 4 U/ (gemin) ,

2.3.4 AN[FVCEE ABT Ab 3 ) 21 A% A3 IO FF 47 401 i 1) 2o 4
LG (POD) ¥& Vo AN R BE ABT Ab 34 i) £1 4% 2 IOk 1
L L E ALY (POD) G PEARfh B 3 ILIE 6, FRIEI 6
AT, ABT Y24 200 5 500 me/L AL EEZ 6] L) K ABT ¥R B2
A 700 mg/ L fAbEL 5% FRZH 22 (] POD JEM:To R %255 (HH
B2 POD AR 0 22 5 Bl ABT M1 7= POD
TEIEZ W Th &, ABT ¥k 2 200 mg/L AL %) POD i 4
41.443 3 U/ (g-min) , BELT ABT 2y 700 mg/L A 3EAIR HE
21, 43 5%8 700 me/ L Ab ¥R 555 R ZH ()35 HEAIR 55. 06% .62. 06%
ABT ¥4 700 mg/L AbFRA POD 144 92.223 3 U/ (g-min),
%f R 2H POD JF 2 109.223 3 U/(g - min) , ABT ¥ &
500 mg/L 4b3RAY POD %MK 47.556 7 U/ (g + min) , i FH

SODE
SOD activity Il U/(g - min)

200 500 700 X
ABT3Z ABT concentration /| mg/L
VE RN 7 B 25 R 122 57 35 ( P<0. 05)
Note ; Different lowercases indicated significant difference between dif-
ferent concentrations at 0. 05 level
B 5 ORERsEFESEnEaNyELEE(SOD)EiE
Fig. 5 Superoxide dismutase ( SOD ) activity in shoot cutting

seedlings of red raspberry

T ABT 5 700 mg/L B4 BRANNT HBLH , 43 5148 700 mg/L 43
5% BRI TE AR 48. 43% ,56. 46%
120 ﬂa:_
—~ | a
Z 100 —I—
2 80t
HS b
Er
2 4F
s 0t
0
200 500 700 0

ABT3Z ABT concentration /| mg/L
T AR NG FRER RN Rl BE ] 22 5 2. 35 (P<0. 05)
Note ; Different lowercases indicated significant difference between dif-
ferent concentrations at 0. 05 level
6 LIRIEHA IR ER T A YE (POD) &t
Fig.6 Peroxidase ( POD) activity of shoot cutting seedlings of
red raspberry
3 ZFrR5ie
17 3 45 S 3R WY, AN [ IR ) 21 4% A R T 4 1 L
200 mg/L f¥) ABT A AR b BLA: AR SR B, 3505 AT
AR —E Y ABT KBS #E L 200 mg/L i}, AR AR ABT
WHERTL R MR AG . 2019 4F 4 J] b A) 44 i £ RE 4 1
ABT ¥y 700 mg/ L (4 4k A AR ARG 00 B, 150 Y o
JEY ABT XX REAE AR A VR
s 4 A )5 A BAr.6 A LA 3 AN g
TS U IR 2 LA B B ISR TR S, S5 R A B 4T
EINILL 4 7 b )7 o6 BE A A 5 B 4 AR AT 47 A AR R A
R, BRI 4 7 F DR L, AU IR A AR
SRR AT A 5 FE PO AT A A AR R IE B 4 i, 5 A LU,
AURIE T A 2 OB A R AT A A AR A X Y 2
X A AR AR A g 4 T b AT A LS ) 4l v A T A PR
PRUIAE , 2 3R I 2 R B, I RIS 8 N R &
(T#% 121 W)



50 % 19 #1 FEEE  RRARB T AR AL 35 ARG R 121
25¢ 0 R 25 12 K B 7 500 U 2+ 50% B Bk 5 Ah 947 £
5o - AR SRR AR K B T S0% MR+ 50% 2 Bk
= o] d d AT e S AT s i pH AT EC 47561 . 33. 3% U85+ 33. 3%
22 15p 1 £ BTk +33. 3% MPBRALIIA SO% 252+ 20025k 2+ 307 B
T2 ol Kb 4 4% AR R R R T B R 4 5 5
%ﬂ i H H 69. 44%F185. 07% 7. 46 5F1 8. 14 25 13.52 cm F115.99 cm |
= s 1.80 om Al 2. 01 om, 14 H 2L B [ ok 9 9 5L FR 1R 45 00 S 4T
G ® ® 6 HErf 50038 5 +20% BB -+ 30% HP AL 3T i 5 75 F 33. 3%

A3 Treatment

AN FNG FREFR R AL B R] 22 57 1 2 (P<0. 05)
Note ; Different lowercase letters indicate significant difference between
treatments ( P<0. 05)
B4 REEREE L X st ” F R K &0
Fig.4 Effect of different matrix ratio on average root length of

cuttings of Betula nigra “redula”

1 100% HEEALBE . Fi ABIFTE ST, 5L ORGSR B SE
ARAMR, —MEER I O X 55 /K B AR 60% 2 A7, BITE AR UK
AE T A X 2467 i e s AR CR K B e T Bk
VSRR — BAROK A , BE 0l T T R, R 1R
RIS o TR T 47 5 01 K 4 3 A P e g
5, BEBUK YIS 22, BE— 0 1 R I O R, AT 47 2%
PEMS DB, B AR 25 AR o e, B — 5 i Ak AR A%
AR AR B AR I B3R B 100% Y6 75> 100%
BPRE> 100% 2 2R, IX R W B KA I T T Atk 2% A2
AR EARFI TR R A A I, 33X AT RE -5 Y 5 AR 35 47— ik
R B BRI E SR O, —E BT SR A AT

e 5c+33. 3% BBk 5 +33. 3% ML B, A ATt 360 IR
B AR A U R KPR RIR I A5 D7 T4 T AR SR B
M B A AR o IR, 3 A AT R PR 4 A AR
TE BN BRI HE N 50% Y8 77% +20% B2 Bk 2+ 30% HpE

SE Xk
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