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The Methods on Shortened Cuttage Rooting Time of
Hybrid Pine

1% 4 BE
TAN Jian-hui

T PAOLRHA BB, ) T 530001)
(Guangxi Forestry Research Institute,Nanning,Guangxi, 530001 ,China)

WE. T 2005 4 7 AET TR A BF 5% B v B HEAT 28 3848 (Pinus elliottii X P. caribaea) FT 4 %A% , U5
45 55 2 AT A A AR 8] B0 3 . IR0 SR R BE ML X 2H 38 1 o X SR Al A5 A 15 3 ' A S it e T S A B R S 30 BBUR R TR
16 2 AR AL AR AL = R, K B4 R 3~5cm, 5~8cm, 15cm PL E . AMRIWHI AL HE 6 Ff . ZER R 75 % A
50%TEHE UEIEHE . A ECAL BRI RIS K , R R RS SOK U ECEE R 1 ¢ 100, A Ab B 3 S EA L BR % 135 Ak .3k
B2 SRR, X SR AR AT 6 O S v IS Ak R T 4 0 AR ) % B R A AR BT 6, o AR R R
B BRAR B 12% ~25% , B 45 41 SO0 L [R] B Xt R 46 46 7~ 13 d . AN [ 96 0 AL 40 ) 0y Ak B8, T S 3 B W 47 A
T 2R 0 A AR ], R 2R 2 TR A T Ak R X 4% B8 S 97 A A AR A AR, AR AR R 3R 4 0 e ki R AR R 22 06 AN
3296 o AN A5 A IR AL ] 4 B0 45 4 6 N 4 5 RS 0 5 R o A S A 4 R A AR TE AR AR AR R 3R HE X R R AR 1%
~T% o PARFAARARFA A FAHE S B 4L B ] 4350 4 36 d.37.3 d Fl 41. 7 d, A MR 251 0
44.33%.25. 75 % F1 60. 33 %% ; 17 B 4< JBE X +F 47 Al 35 AR A B3, 0 AR AR L A B i, H A B 5~ 8em SR AF, 3~
5cm RZ,15cm DA b &2,

KW A IR CRMME MY

hEES S S792.39;5723.1732.1  XEKARIRA:A X EHS:1005-9164(2006)03-0228-04
Abstract ; Trail on softwood cutting propagation of Pinnus elliottii X P. caribaea F, hybrids were
conducted at GX Forest Research Institute Seed Orchard on July,2005. In the experiment,we wish
find the methods on shortened cuttage rooting time of hybrid pine. Using block randomization
design, we select three kinds of cuttings for non-lignification . semi-lignification and lignification ,
and the length is 3~ 5cm, 5~ 8cm and over 15cm respectively by shading and spraying foliar
fertilizer with stock maternal tree;there are six sorts of rooting restrained substances:acetic ester,
75% alcohol,50% alcohol,detergent,the solution by ourselves and clean water. The ratio between
acetic ester or alcohol and water is 1 : 100. Every treatment has 135 plants and 3 repeats. The
results indicates that it could be shortened cuttage rooting time and promoted rooting percentage by
shading and spraying foliar fertilizer with stock maternal tree. Comparing with the control,rooting
percentage increased 12 % ~25% ,and callus induction time decreased 7~13 d. On the other hand,
treatments with different rooting restrained substances can infuluerce rooting percentage and
rooting time. To acetic ester and the solution by ourselves,rooting percentage can increase 22 % and
32% and callus induction time decreased 6 d and 4 d;to alcohol and detergent,they are of no effect
for cutting rooting, but rooting percentage decreases 1% ~7%. The callus induction time is 36 d.
37.3 d.41. 7 d respectively and rooting percentage is 44. 33 % .25. 75% .60. 33 % respectively using
semi-lignification, non-lignification and lignification cutting; cutting length can’t influence for
cutting percentage,but can influence for rooting. we find the cutting is best for 5~8cm,is better for
3~5cm and is worst over 15cm.

Key words: hybrid pine,cutting propagation,stock bed,restrained substance
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WA, B R KRR R . (HRAZMFF ™ &
ol RIS i B S Sl ok 9 VA RE RO P S VL e
ZHF, RF0F . F, RAEZMF TR E T F A ZF0 L
REWRMTE, 28 h&n™4, #7 7T REEH
FHEAEE . 20 H4D 80 FARAH F, AT T AR
RAWEIARE, b1 T F, RZeF BA 570, £45]
R X RIA — . FFRRI IS otk EIH B AR
) A 200 A P T A B A A B, X R A
B FE RO A R R S, HIR A SR 7ol s A X
A AR AR AR, P A R, R AP H S HE) B AT
JBR T A EFHBA X ARFRRE 2 1AM
ol BR) 3845 A R ERR AN R P KA T R T S e 2
& 5 BN (Pinus masoniana) , -+ Z 4% RSWr A &
T 5 R AT 1 B K R 4 (H AR RS
2 2 A%, H % i 8K, A BL7E A4 ™ b #E T BE
FAUTML 538 BT R I 1 56 A 5 B X 4 4 B R
HUARKBRY HEEENE, 4B ARMA.
ARAEAESED AN IBANAA ABT A ARH /K % 7 % 2
R AR MR A 3 %8 B W 4F A IBANAAABT 4
AR 7K s R0 X AR AR Tk s 22 AL R S5 AT T B A N
VA ) B 45 5 T AT O . S R AMT R AR R E &
BE A B 1B A 24 B R a4 A ) N AR 6
R [ T« 4 A AL (] i vy B AR R IR A 7 AR
FRZS VIR WHTE A BT T A5 % 5 R AT 4 B 58 i B
FEBEAR S BT 45 S5 5% 3 H6 A AR I ] 1 48 85 B 376 % 7 TH
TP IS, TR 2 AL AN 4 AR 2 % L SE i 7 vk, A
88 08y 2% S WA T 47 B MR AL 28 7 4R AL BB 4K 4R

1 #R7E

1.1 E#ERIE

R BT P MO B 2= DF I BE 3 4F A4 2 M R
FEE . BEARBRTTEE N 40cm X 40cm, & B 15~25cm,
1.2 RESHEALIERE

RS AT 3 MBI GE D, Kb 1 5.2 5
R E 6 Ak B, 2 B RR AR T BE 30em Ak 5 I B A
(75 %MD JREE 2 235 B4k 90 d;3 5.4 543
3] B it et A A A G AR B AR A BB R 1%
KHPO, fin 0.5%F = R, M @ AL B M it tb & 2%
KHPO, it 1% # 7™ R ;5 5 XX B, AL b3,
1.3 HREEERME 0 LE

T 5 R 56% M BY B2 R TR Ak A= K HE R TE e L E
B 2% s IR K HP AR A = Y, IR ] R Yl &
AT REFE Y EH B K 8~12cm, BY 4 37
BRI A 290~ 5%, 19 22 B R s R0 10min , B ¥ 3)
H K Wk, B 4> R W AE 6 AL B (3R 2) 0 2h,

JBAE 200648 A F13KEF 3M

®1 SBRGEREE

Table 1 The method of maternal tree management and
treatment
45 b B8 7 ¥: BC kb
No. of trial Treatment Prescription
1 WL H A 1 2 M
Sunshaching A One storey sunshading
2 WAL B 2 J2 W™
Sunshaching B Two storeies sunshading
1%KHPO,+0.5% £% R 2 &
3 AR A -
Foliar fertilizer A 1%KHPO, 10.5% ammonium
para-nitrophenolate 2
2%KHPO,+1%E/=R 2 5
4 - HE B :
Foliar fertilizer B 2% RHPOEL /6 ammonium
para-nitrophenolate 2
5 X Hi

Contrast

R2 EEERMEYLE

Table 2 The cuttage rooting with different inhibitor trials
B LE (2538 = 7K

i b 3 e
No. of trial  Treatment ( P?rescnpuon
medicament ; water)
1 LT :
Acetic ether i
2 75 %o WKk :
75% alcohol 1+100
3 50 % i K :
50% alcohol 12+ 100
4 VRCE | ;
Liquefied detergent 1i10p
5 1 e Ak B v
Other reagent
6 K
Water
1.4 HEFEER

PR AR T AL 2 AR /AL A R = Fh A 4, K B
43 M 3~5cm.5~8cm,15cm LA F =%,
1.5 @Gtk e

FF 4 L T R B0 b BEAR AT 1 R N R R A A
FH o Bl FH 4 350 £ W] R 50 % £ 1 2 AT IR R A
i 50g/m’ I, 580 LTS BRAEIH - B 7
SN R AL BE, IR 50g/m® . B AR AT A T4 3 b
HEAT 4T B 995 Bl 1 24 79 W5 it
1.6 HEREW

FF 48 f 18] & 2005 4E 7 A 16 H B4~ 7:30~10;
00, T4 16:00~19:00, FH 75 % i B W 45 Hk 38 S 4
8,465 2 A NS BRI RE K 90 % L B, S KIBE 80%
PLE,2 AR 1A AR ERT M FEAG 10% A . G
—HEHMR BEEZROE. R K ERHAHE
il 5 HR 8 R A AR A B it e A b i
1.7 RIi&t

PLEIRE R AR X 4 it, 3 AN ER DX Bk
B45 Bk, AL P 135 Bk ARG AE S PUAOL B F 05
B 7 AT .
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2 HERE5SH

2.1 AN[E ek IE X A& AR A R

I 45 R (R 3~5)F W, N [R] 44 4 57 b 22 % 47
WRERLAEARNEHERBEEER P <
0.001), J o 1~4 5 4b 3 X% 7% 38 ¥ 4 B8 24 R A %L
A AR T R8T X L 1~ 4 Ak AR AR RS R 4
Eo i B4 R 256 %6.19% .12 % M1 13% , @ 4 41 4198 1
Ry st ] 0 ) b X BB 9 .13 d 7 d i 7 d, G AL
D o 47 R T R S 43 G K o 2 40 1l A AR BEL 9 42 R 14 A
1 » 55 B 1 55 A ) AR K A 00 M O B o 4 il 0 K
JF AR 2 BE VA, PR FFH BRI S 1 . X5 KL TR HES LA
IRAS G TR I 4538 — 3. 2 S4B B i
P eH 2L ) B X B 6 T 13 d ORI B . {HE
Ak P 97 A AR R R O B /N T AR AR X T BB S
AYARI I 8] Ky 5~7 A 50 606 BB o KA 6.
® 3 RE bk ALEE x4 AR B 1E) B Y 0

Table 3 Influences on cuttage rooting times with different
maternal tree trials
WS Ab BT B ERE KT A5 44 b fid
No.  Treatment 1 % xf JE st ] 45
of Rooting  Largor Callus tissue Shortened
trial sarvival than CK formed than CK
%) %) (d) ()
1 bkt A
Sunshading A 18 25 40 4
2 k4B
Sunshading B A% 29 26 18
3 HEAE A
Foliar 65 12 42 7
fertilizer A
4 e B
Foliar 66 13 42 7
fertilizer B
5 XM 53 0 49 0

Contrast

B 3 AT D, SR A i 6T SR A A A I it v e A, ol
70 R S T DR R R 14 7 R A DR B, 1 46 5% v 3 4
Tl B A AR T 5 3~ 4 5 A T BB AR R B v A AR R T
EG DAL B 2 () 25 S K B 3 SRR AR AT A B R AT
I5c A R F R IR AR I B B, 36 A 5 — B AR
2.2 7N[E) 9 7 A AR HD 6l 4 4b 2 X A ARG R

I 45 R (R 4~ 6) K W], A [w] 4 B Ak AR 40 161 4
Aab 3 X6F T 4 L 3R B 4 A KR () 2 A W S 25
St (P <<0.001) . o 1 -5F0 5 5 Ab 2 X 2% 38 #1547
A AR A, A AR R R KT X IR T 43 ) L X
MR 2226320, W A5 4L B8 S i i) 43 S 46 06 T 6
d Fil 4 do2~4 5 Kb BN 2% 38 b 4 B A2 AR TC 280, AR AR R
15 28 40 ) Ll X BRBRAI 7 96 A Y60 1%, {EL % 45 48 4 AR
N T8 A 250 » 780005 4 801 1 i B5F 8] 43 30 Ll e B T 7 L
7TdHOd, AW EMP A KERIE, HFEZRG
Rl A Y Tk B A A R D) 10 R T 3 R A
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IKAS B [l S i M P A IR I Ab FE . K 6 B IR E
W1, 2R W TR AN BTG AL BECA A T S B AL IR
A 175 B o 8 A b AR B 0 5 0 ) B A 4 2 4 ) 2y
bl X HE 40 4 L R AR D SR 5 B B i 7 KL H
FCAE AR SRAE T B, 7T AR Ak B AR R BE R 24, Xt 4
R A F R R0 E . HLRAREEAFFRA.
15 5 5 A BT A AR S 7 38 S 4 4 A AR I [ 35 A
HARRROR , S0 IR AR B3 . 5 S AL B AR
P L BRAANR B Ab FEAM IR A AR » o BR A R X 4
AT N (1) 352 96 ol 4 0 Sy PO 090 K 5 ik R
F7 MU AR A WOR D 7T T LR 8 45 1 B I A
R 8 AR B A B T TR 3 5 2 LR B B O 4 R —
2.

R4 HERBEBRFTEDN

Table 4 Analysis of variance for cuttage rooting rate

%ﬁfcﬁ of variation S8 E MS F
'ﬁg‘gﬁ\gt before cutting 1530.3 4 382. 6 85.6" "
Iﬁﬁrﬁﬁﬁubstance 3840 5 768 102. 4
gg‘lfﬁing length 128.7 2 64.3 6.55
ﬁfﬂﬁéﬁge] 1032 2 516 B2 50 *

» » P <0.001,
F5 ERHEFESH

Table 5 Analysis of variance for cuttage rooting time

BB i SS E  MS F
Resources of variation
i A7 4k 28 a0
Treatment before cutting 268.4 4 $6.6 1.5
0 49y Ak o
Restrulned substance 162.7 5 32.6 15. 4
A I B
Stem cutting length 21.6 2 13.8 10.8
A AR BE 5 e
Lignified level 34, 9 2 214 3L5
* % P <<0.001,
R 6 AR ) 4 Kb FE X AR AR R 1) B R i
Table 6 Influences on cuttage rooting time with rooting

inhibitors

AbBRS  AbBRTJS W AERURTE R KT @O ALE e 5 4 K

No.of Treatment Rooting Larger Ji I [ Gliorar

trial survival than ck Callus tissue
%) (%) formeglcd) hem ek (d)

ZRRZ Wk

) Acetic ether (s 22 4% §
75 % Wi K 3

4 75% alcohol 46 i 42 g
50 %6 5 K X

- 50% alcohol 44 4 42 t

SV RIE

4 Liquefied 534 =1 49 0
detergent

- HEARK

°  Other reagent 83 2 43 &

X Hit b
6 Contrast 53 0 ’ 49 4
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2.3 A[E) A BUT A AR B R0

ISR (R 7) R, 4 B BE X 4T 4 I 5
Wi AN S TN A AR R ] A AR S E R (P <
0. 001) 5 ¥ B A 5 AL 72 B X 3T 48 AR 36 2 L th LA 5 4
211 I 8] 38 A B 3 PR (P << 0.001) (L3 4,
2 5) o A Ak i i A 2L 0 ) o L TR
HH B0 AR 45 A R B TRD IR 22 o A O A 2% ) B s L 41
A B D) 4 o o B 5 L 2L I ) 43 51 A 36 L 37. 3
d Ml 41. 7 d; AS[) Ak B 4 A AR LG %, BB IR, 2 K
JEACIR Z o AR AL B 5 5 B A AR R 2 3] hy 25. 7594
44. 3351 60. 33% . MUEL b F M F 4 i, O
®7 TEEKHEREREXT 4 AR A 8] 49 5 0

Table 7
cuttings growth period

Influences on cuttage rooting time with different

WA LE
Ak B 5 ¥ A AR B SIS (i)
Treatment Rooting (%) Callus tissue
formed (d)
oL (Bt 2em BAFD
Burgem (needle under 4cm)
3~5(cm) 37 3T
5~8(cm) 38 36
15cm P | over 15cm 28 38

K AL CBE M 2~4em)
Semi-lignified (needle 2~4cm)

3~5(cm) 45 35

5~8(cm) 45 34

15cm LA | over 15cm 43 39
AT AL CGBF i dem B ED

Lignified. (needle over 4cm)
3~5(ecm) 64 40
5~8(cm) 65 40
15em PA I over 15cm 52 45

A BUN A=Y R 2 BB IR A 2, AT
SRR . A 1 TR O R C\N B/, 37
T TR FF A SR A 40 i 43 24 A B2 AR HE i AR
TS A B A R % R Ak 3 4 40 B A
1% 2 AR RAE AR C\N H 238 , BRUR 55 2, 0 R 78
FrFF 4 A KWK 5 40 4 2 K G BB, A R T AR
JESE 0 R F 5 B 405 4 % i ] S 0 o T 6 Al
RIS R AFLIRE o Hh T AR S AT 4 1 B ) Sy % BT, - 1 3R
TWEETNC(7T H 16 HE 8 H 16 H), i i . i 2 {15
HH BE T SRR AR v OB 2 A ST Ak A TR A
il BLREAR B LB 43 R 459632 % 9% 5 HE B AR
PREERS  HeB 43 3 42 %6 .35 % 1 4% . [l i A K
JE X J% A8 P J B AR iR AT R i, HR L 5~ 8em £
¥ ,3~5cm IKZ ,15cm DL B3,

3 &g

AT 2 B o SR A I A 3 4 A AR e ) B 4
S &AFE 200658 A H13EF 3 M

A AT P AR A A B B8 R %) A= B A 4 i T
o R R I A L o4 WO R AT 0 R A R o0 A 4, A
F1%9 T 77 it JIE 445 5 3 k5 BY 46 B R 5 e, ok B 4k 4 1)
A S B B R AR R P IR R R B R Y
A A AORES B R 35 AR U R B, 48 8 AT 4 AR
NG A R R A R T BE . A DR IERE S LR
2 1) AT P ) Gl O A KO B AP R IR B kb 78 0 Y
FFR I3 FE o A" B fe K PR RE b AR 0 R 8 14k 1) I R
Xof SR B BE R R AT RV AR B, B B R R R4 A T
FFHE 0] LA R A 4 5 A S o 4 R A AR — 30RO
] % 5%

ABIF 5 v Xof SR B B 1 47 30 O Ak B % b 7 - T
JIES & Xof 2% 5 A 47 8 A AR 280 A %8, 0 DA SIS B AR B B 23R
d BEAEL , VT 8 A R SO R 29 %0, HH B A 0 4 4L
M) 4 8 13 d  RCR T+ B3 .

AARNEE B B S AR E RS NG E R
FF40 F 0 R AR AT PR T ER A R
Y 14 8 IR A BOR DL T 180 A 4 % s e g, EL A
AR R I7% 6 BU A A BB AR I, ) BUCE AR 0 A F 2 S 9
1153 3 Ry 32%6 .35 %6 » I 3 A B A 9, A B R A AR
RS H . KBRS B A BRI PR RS S RE S,
{EL P TR R & BB, A AR B [ 48, 2 K iR A 4 7
Xt B 35 ] 428 B SR A ™A% o (EL T 45 S A AR B TR BRL L
SR A 3 4, ) 3 O A R A AR ) IR B AR, R R
oA A R 50U P 47 R A T 44, XoF 4 i 2% 32 P T 4 A=
AR ) B ) A W A

23% 3 FA A7 il v % Rk A I A5 I BEL ZE A% I 3,
YD 1T W KA B 47 B AT 2 BR A IS Ah B, %o 4 L
AEARAT L T 4 AR AR ) A~7 d. RS BRI
BOR S BRAE  (H X B 3 . A0S B Fl AL P LA
ZEBRAR R Kb 78 IR AR K W 3 AR 5 2B AR R R L
Xf B R T 32 %6, 4 S AR AR B ) 4 d L BCRBHAR
B %0k
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Table 3 Excellent families and their main growth traits in N88

PEERTHE AU 25

¢ kR R Mean of selected families Mean of CK Genetic gain( %)

Families Noscleted w5 W@ MB mE WE  MB EE MR HE
il Height DBH Volume  Height DBH Volume  Height DBH Volume

(m) (em) (m?) (m) (em) (m?) (m) (cm) (m?%)
{;%ﬁ%g‘ 32 9..07 10. 29 0. 0420 762 8.19 0. 0255 13.78 17.59 43. 81
ild-ranging
Eﬁg%g 6 9.58 17,03 0. 0496 7-62 8.19 0. 0255 18. 62 23. 79 63. 98

2.4 BEESEMEIT

FH N88 4t it B diE ok 1 55 b 6 5K 2R A 35 4% 1 £
WHEHM EHRR 32N HSEHERM 19.05%,
CATFER B AR L SR A AL 0 S AT AR A Y 3t A% 1
2K 13.78%.17.59%.43.81%; R#HER R 6 1,
LM BIRE R 3. 57%, B ANTFER R A2 B bk A B
4y B AT AR A5 0 a8t A% 4 25 8 18.62% . 23.79% .
63.98% (ML 3), JREPHEL R 5 & K15 i 5t 1% 14 23
S EHERRRE R RREEE S AR EFEN
IVRIRE ¥ N = i e

3 it

DRMWRREREREXRBERYRAN B
EXMBE RUASENRRBELEREERFE
Fh 5 5% 2R R A 1) 38 43 LA AR K 08 0 o

S M 40 MK EH, KRB KR A KK T Xt
WL, H A 20. 0% ~98. 0% i1 %8 2 W 5 Ho X B K, A
5.5%~99. 0% KX ZM R LXK, H 9. 1%~
99. 0% M K F M L X B

e IR RBUKF- 0 o i, B R T R R
64 N, HSIRE R 14.55%; MR R 48 4,15
SREFRM 10. 91 % THKEKR 83 1, SRR
) 18.86% . FEMATHL R K REEERT, BRAI X K RTE
— 5 DX 35 P 0 2 7= R AR PP =2 A 5 38 R R A L R
FRIEARFA B &M T 4 K Re v v . mE,
KARMFB G54 Bk BB R+ AEEY, W
I TE R R R, A 0 B R R A KRR E T LA
PEH ) Bsf A8 7 3 T % ST b, A5 R BT 4% 42 i A 2% 4% - 3k

5 BXRE T A8 Ak B 8 HbE A, DA PRIE 7E 4B 7 B 3RA BT
B A =328 . DA N88 Mk B8 1155 . 78 168 12
RAPEBEN 32T HHRR, PERER 19.05%,
VAV iy 3% 55 R AR O R R U5 g X R, 10 4F A= B,
. M. MR 4 AT 3R AR 13.78%. 17.59%,
43. 81 Y M BAL 1 25 s i 6 DRMMER R h ik F N
3.57%, W . B 42, b B 4y ) AT 3k 48 18.62%.
23.79%.63. 98 %4 [t & 1 25 , ;X UL ] —SE K RTERE
ERRAG T SRR RRAAE S LHS.

SRR RTEN R R o BHR 7 EH 8
2 5, ik s 22 i ERR d e R R AL
3 A5 Ty ) L A R s A% ) 30. 66 ~72.4%,
4284 11 17. 4% ~68. 6% , B BB 1E F1 28. 6% ~
6775
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