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Abstract: Larch is an important plantation tree species in northern China. In order to reveal the physiological effects of
tree management on the mother tree of larch, the mother tree of the second generation seed orchard of larch was used as
the research object in this study. The physiological indexes such as endogenous hormones, nutrients, oxidase, MDA
and free proline in the fruiting branches of the mother tree of larch were determined and analyzed by means of trunk trun-
cation, pulling branches and trunk truncation+pulling branches. The results showed that the contents of IAA, GA; and
ZT were increased, while the content of ABA was decreased. Especially for the treatment combining trunk truncation +
pulling branches (TT+PB) , the contents of [AA, GA, and ZT in TT+PB were 107. 80%, 108. 61% and 107.29% of
CK, respectively. In terms of endogenous hormone ratio, tree management increased the ratio of IAA/ABA, GA,/ABA,
ZT/ABA, GA,/TAA, ZT/NAA and ZT/GA,. Tree management increased the contents of soluble protein, starch and
soluble sugar in the fruiting branches of larch mother tree, especially trunk truncation + pulling branches (TT+PB) ,
whose contents of soluble protein, starch and soluble sugar were 103. 09%, 115.99% and 104. 40% of CK. The activity

of SOD and POD was improved by tree management, and the resistance of larch mother tree was improved. In summary,
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tree management technology provides sufficient material substrate for improving seed yield and quality of larch mother

tree. This study provided theoretical support for high and stable yield of larch seed orchard.

Keywords: Larch; pulling branches; trunk truncation; hormone
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#1BTte H—EDR R ET 2 EAAEBRAE A 5200
[N TER T R 2 m QbR T, B3 (ki = L
RUTG M 2R EERAE B B HG 11, 2018 £ 43 A EL X HR (CK) /=5
Hi 24. 229% F1130. 70%, 2019 £ 43 H bt CK & H 37. 56%
F138.38% [ T IRIEM RS BXT A LR e 2 Fh,
BFE TR T AR BT REAR AR PR B S I 5T
TR AR B R A5 SE i AR E L . R I R
TEEXRMATER R BRI eERE I G AN,
BT =R T NIRRT 1.0 m AR
TR EEARMTF &R (ABA) sS40 E7F 1.2 m
BT = RERS T 12 = 7R B 3 (GAL) JRE 7T 4 |
Tt B F T RF BE 724 0. 8 m BUEL T = BE
DEBRTRFECZT) FRES . [FR, & 17 Py
Mg IR o SEVDTT - SESLARSE R ST A Rt K2
X S SR AS S AN [RIBR AL ZF R o 43 B 45 SRR PA
AL PR PR T AL S BT N BB [ R Z R (TAA) AT
ABA [R5 5, s Wb B S T A S5 R ERAN R
BREEFIAA AT ABA FRE 5

& M4 (Larix gmelinii) /2 F[E A 77 H X B E YA
AR, HA R TR s R E A SRR
FRER A, HAEEHMA THERE LR, PAE
TR A | 18I & B AR A B AT DARE i V& THFA PR
BRAL A= B, H R MIRR IR $ mrsj =, 12
TR ST BR R V8 TH AR 25 S MR A A 5 B 2 () A
A FRIA, A b AT 42 S S A5 SE ' 166%0~335% 5 iE T
RO FRREE L E A, D85 L I 7%~146%,
AT 5T LAV AL 2 A Gl BRI AT 4R L 15 AR
T RN E LR, ME FF 734 T B 45 SEAsz Y PR
R VBRI VEACEE MDA K B il R S8R Y
ATE B R4 7~ A BRAE i V& H A ] B
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1 #MR5EREE

1.1 R ER
A T EE B IR R B iR B RIE M, i

RO T AN TG R 1R B VA AR, R KB
AN, EEHERRS. 4 °C R IREIR-37.5 C,
i e e ARl 37. 8 °CL AR A 130 d /245 I AR
NP RER R 806. 5 mm, ZEEHFT7—9 H,
1.2 gt

RINF M7 RSt 2 f0F 7 5 T 2011 4,
A RN | AR, 2021 FERE 2022 F5&, ik
BRAE R o U A — BB b B 24 R
T8, f 4 aber, Ho e MoET (A E
T, OR B 3~4 B R0 AR A I PR R RN R 994, TT) ;
6 PR R (FI| PR AR 4% il A R R 29 657,
PB); 6 B #E T+ Rz (TT+PB) , 6 B XS HE(CK) o #E
TR RS BREE T f5 | 12 24 #RI56 B R ESUAE [H] B b+
bel & B it . 2022 457 H , R BUA IS BT Y 3 SR AR A
SARTIIUA XS G, T A BREERRINE , Hor, CK BB
EM H B i R e S 2 4o B R VR 3 B L BESR
AT 3 EAEREIFINES o
1.3 MEIER

B AR BRAEARIE 7152 B (R A B 2 SR A 22
SRR, SR A BEER S RN AR 2R (TAA) (V&
i (ABA) JRE K (CA,) (EK K (ZT)4 KB EFRES
B, 2 Tl A G250 Yeta M nl A MR R H R Ay
B, TR bl B R R VA R R B, Bk R — R R
VIR R M 7 A o 43 B, i AR 2L Pl 22 BRVA T 8 TR
T EE(MDA ) BRE RS, B B = i v 0 2 e 1 e 2 PR
(f-Pro) Jii & 43 40, R OI/RER bb 07 0 2 1 55,16 1) g
(POD) i 1 , Z6 19 VY e 325 01 7 i 42 A0 ) 15 A1 1 (SOD) )
. AE AR RV S R AE YR ARG R
AENE FE R
1.4 HUED

M5 204 % F Excel 2020 F1 SPSS 25. 0 5K R4 7
it 5534, BAEMKEEN 0. 05,

2 ZERE59H

2.1 REEENEHLAMFEESNELRANIE

MR

2.1.1  NUESETETE AR BRI R A 7 AR R
X CK B et AR EZRIME S R LR 1, 3R 1A A,

GAJRESHRIMN L FEGTIE, Hd, FERR

BB, 1A599. 8 ng/g, N FEM 113.55%, IAA

FIABA FRESHEIAN L. FESTHE, Hd 1AA
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TERESEE S, X5 4.49 pgs, N EK
111. 69%; ABA |25 1554, 05 ng/g, N
FIZE114. 41%, 2T RS EERMAFES MLk

NERAGES, Hrp, R PR T EUAE] 48. 88 ng/g, N
FEE119. 8%, JTZEIHTETRFI  TAA FTE 3 8HE
VE AR B AN [E] A 7ed 2 (RLIA ZI] 2 2 7KF (P<0. 05) 6

1 FRLEFEHABRARIRSELR

Tab. 1 Comparison of endogenous hormone content of larch mother trees under different treatments

GA,/(ng-g™) 1AA/(pg-g™h) ABA/(pg-gh) ZT/(ng-g™)

itz (PB)
Pulling branches(PB) 97.82 +13.01a 2.84 % 0.35¢ 4.01 +0.92a 48.80 + 8.37a
i 99.55 £ 14.61a 4.11 £ 0.46b 4.05£0.9la 40.82 + 7.56a
CK top

2]
i ?B 99.80 * 8.73a 4.02 +0.68b 3.54 + 0.94a 48.88 + 6.89a
CK middle
CKR&f 87.89 +20.33a 4.49 £+ 0.27ab 4.01£0.67a 42.24 +7.40a
CK lower
BT . 88.78 £ 8.24a 427 +0.39b 3.90 +1.03a 53.45 + 7.49a
Trunk truncation(TT)
BT 14 (TT+PB) 95.46 +17.78a 4.84 + 0.30a 3.56 + 0.95a 4532+ 6.77a

Trunk truncation+pulling branches(TT+PB)

T E—FAENEFRRIEREE (P0.05), THE.

Note: Different lowercase letters in the same column indicate significant difference (P<0.05), the same as below.

ANFERE R LG DR 2, &2 Al A0, b3 ZT/
GA, RN EZ BT E B =i HA 2  TAA/
ABA.GA/ABA . ZT/ABA . GA/IAA ZT/IAA ¥R B A
B, Hd, FETAA/ABA 5 1.19, 2 LER
113.33%; /2 GA/ABA ]9 29. 61, 2 N EAT 133. 56%;

thE ZT/ABA K 14. 61, 2 EERY 139. 67%; 12 GA/
IAA 8 25.40, 2 F 2 1Y 128.54%; 1 |2 ZT/IAA R
12.38, 2 FIEM 131. 56% 5253 Mr 45 TR0, TAA/
ABA Fl1 ZTIGA {E V& M- FA B AN [ 4 76 12 ] 22 S 1A 2]
T K (P<0.05)0

#2 FRLEZFHRESHAIRERZLLHLLR

Tab. 2 Comparison of endogenous hormone ratio in mother trees of larch under different treatments

IAA/ABA GA,/ABA ZT/ABA GA,/IAA ZT/IAA ZT/GA,

Hﬁ.(PB) 0.74 + 0.20c 25.72 + 7.36a 13.09 + 4.86a 35.17 + 7.61a 17.57 + 4.46a 0.51 + 0.11ab
Pulling branches(PB)
CK k&
CK top 1.05+0.21b 26.32 +9.63a 10.46 +2.89a 24.67 +5.47b 9.90 +1.34b 0.42 + 0.12b
CKHEB

: 1.19 £ 0.33ab 29.61 + 6.80a 14.61 + 4.48a 25.40 + 4.96b 12.38 + 2.40b 0.50 £ 0.10ab
CK middle
CK B

1.15+0.21ab 22.17 + 4.54a 10.96 + 3.36a 19.76 + 5.36b 9.41£157b 0.51 £ 0.16ab

CK lower
BTIT) . 1.14 + 0.23ab 23.98 £ 6.25a 1454 + 4.87a 20.93 + 2.59b 12.60 + 2.11b 0.60 £ 0.08a
Trunk truncation(TT)
B+ fLi(TT+PB) 1.42 £ 0.30a 27.36 + 3.84a 13.13 £ 2.28a 19.62 + 2.68b 9.34 £ 1.09b 0.48 + 0.04ab

Trunk truncation+pulling branches(TT+PB)

2.1.2 IR B X e MR- el A 25 S A TR
Eq:)-1|

P& H-PA BRI T 5 AR B B AL A TR R 2
AL, AERF FE A CK et T IR S s o B0 Ee il E
Xof HEEHE CE R 5 B0 (MDA S il 25 i 2 o
SEGHAERE) o MNANTESERFRESH EEGRD) K
RE IR T IAACGA, FIZT R R E 3 50, M BR(R T
ABA IJRE T E . TAA FRE S EH KB/ NEBCH TT+
PB.CK.TT.PB,TT+PB A IAA i /3 H0AF] 4. 84 pg/g,
FECKT107. 80%. GA,JFiE 3 ELH REI/INRILR PB.
TT+PB.TT.CK,PB H GA, & /3 HLXAF] 97. 82 ng/g, j&

CKHY111.3%, ZT JFm s 8 RENREUN TT PB.
TT+PB.CK, TT HF ZT Jii & 53 #(1A £] 53. 45 ng/g, /& CK
f]126. 54% . ABA it &3 EGRIN PB 5 CK#H5E ,
KF TTHITT+PB, TT AT TT+PB, TT+PB 1 ABA & &
IIERAR, IR 3. 56 wglg, 2 CK [ 88. 78%, 7247
Pra5 SR RIH  TAA B8 73 BUE A [R] b B [|] 22 55 B iR 2|
7K (P<0.05) o MR E [ ELHIE (58 2) , &
R FRIEE T IAA/ABA . GA/ABA ZT/ABA \GA/TAA |
ZT/TAA FIZTIGA, I EEAE . TAA/ABA HKREI/NRILA
TT+PB.CK.TT.PB, TT+PB A IAA/ABA 1. 42, 2 CK
7 123.48%, GA,/ABA H KZE[/NFRILN TT+PB.PB.
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TT.CK, TT+PB ] GA,/ABA }27. 36,42 CK ] 123. 41%,
ZT/ABA B I R F]/NR LA TT TT+PB.PB.CK, TT f]
ZT/ABA K 14. 54, 2 CK Y 132. 66%. /52555 H45 53
BH, IAA/ABA GA/IAA (ZT/TAA F1 ZT/GA, 1E A~ [A] 4b Fi
(] 22 Sk B B2 KSE (P<0. 05) , Hrf PBHRZT/IAA 5
Ho ARG HE ] 22 ik B {2 3 /K F (P<0. 05) , HoAth kb 2 ]
ZBRREZH(P>0.05),
2.2 WMAEEXEHATFESHEFRYRE
2.2.1 BFYITAETE AT Ll BRI RE Y 53R R
M 2% 3 Al RN, ALE TR &R R 53 BE TS I AA BERE

RN BV EE, PR, B R ERNEHEEE R
BB A5 94. 44 mg/g, N ER123. 56%. E
MRS S EEARESEERIAER, NHE
AT b R ERE S BUK, Ed, S EE R R
BOBGAF] 46,01 mg/g, N EEHI126. 16%, A]EME
W R BERII M EE AR EZ 8> s, H
o, R E R R S EGAE] 133,57 mele, B R 2
HI117. 7% T3S R, nl i A H AT VA T
B R 2 3 B P8 AR B AR R 2 (8] 22 S A 21 (B 3
7K (P<0.05) 6

#3 FTRLEZEHBRNEFRVRSELR

Tab. 3 Comparison of nutrient content of larch mother trees under different treatments

AAMEHR/ (mg-g ™) EH/ (mg-g™) AA MRS/ (mg-g™)

Soluble protein Starch Soluble sugar
% (PB)
Bl b e ) 87.59 + 16.81ab 39.18 + 7.00a 122.61 + 14.66ab
CK L& 94.06 + 17.26ab 36.47 + 9.64a 133.57 +18.20a
CK top
CK R
CK middle 76.43 + 11.53b 46.01 + 4.94a 126.83 + 19.65ab
CIC 94.44 + 18.66ab 3002+ 4.33 113.48 £ 12.10b
CK lower
Ea . 90.08 + 14.11ab 39.25 + 9.96a 124.60 + 11.85ab
Trunk truncation(TT)
AT +HFZ(TT+PB) 97.36 +10.20a 45.26 * 6.41a 118.47 + 9.69ab

Trunk truncation+pulling branches(TT+PB)

2.2.2 AR N IS AR B E 7R T T
vag-i iyl

H R 3 Al AN, MR BLER & T VR AL B 7
IR B R R i B . AIVA MR R R E/NE I TT+
PB.CK.TT.PB, TT+PB H A& X F]97. 36 mg/g,
52 CK 19 103.09% . V& HH K 2| /NR I TT+PB.
TT.PB.CK, TT+PB &} JF & 1 BUAZ 45. 26 me/s,
52 CK 1Y 115.99% A V5 P 6 J5 &t 43 2 R &/ 3R
LA TTPB.TT+PB. CK, TT 5 A 17 M4 i & 45 504
F]124. 6 mg/g, & CKH 109. 8%, JTESWTEERFEH,
AV B R ATV PR o i 73 BT N R A B ) 22 SR
F T KT (P<0. 05) , Hodr, TT+PB Ha] ¥ 1 & H Ji
EAMEES T HAE , AR [ ZE 5 AR T
(P>0.05) ; Al VA VN R 2 73 8076 TT+PB . TT A1 PB [H] 2
FAREZE(P>0.05) ,H¥ 5 CK [A] 2 7k 2] 2 /K
(P<0.05),
2.3 WABEXEH R FEESMECEBRIRI
2.3.1  SFAMEBLETE HRAR T [ BRI e ) 53 AR R A

F1 & 4 A %1, SOD #1 POD ¥R B b 2 i B 73 5%
b FERESEK. #ESOD JJ4. 38 nglg, /&
FER 114.06%; &1 JZ POD ;9 7. 81 ng/g, & N EH

120. 52%. 73 Z53 M &5 53R H , POD {E7& A BEREAS
[ R et J 2 () 22 Sk 21 2 27K SF (P<0. 05) o
2.3.2  RMAE B & AT B B S A Y 52

HiER 4 AIAD, AR BEER & T SOD A1 POD AY fi &
5%, SOD HARF|/NEILA TT+PB.CK.PB.TT, TT+
PB /1 SOD 4 4. 62 ng/g, & CK 4 106. 94%, POD HIk
F|/NFEHN PB.TT+PB.CK.TT, PB #1 POD 3} 7. 36 &2
CK 9 106. 94%, 73253 M85 R3RH, TT H POD 5 H
il b P[] 22 S/ B 5.3 7K (P<0. 05) , Ho A bR ] 22
SAREFH(P>0.05),
2.4 WEAEEXNEZEMRMFEZHMDARSEIR
B

HI7 4 AT, MDA {E3& AR B RN F 2
SRR, NERRIRE, 2 MDA &Ik EAZ|
2.36 nmol/g, & FEHI 111.85%, J5 24T HTE55RFRHA,
MDA 7E 7% H-FA BRRAS [E] 3 7 J2 (1) 22 53 AR R 21 .3 K
SE(P>0.05) 0 RMAEHLFEK T MDA JIRERE , AR
/NFREICN TT.CK. TT+PB.PB, TT A MDA J57 &Ik 1
2.33 nmol/g, 2 CK 9 110. 43%, 745 REH,
PB 1 MDA 5 H fth &b B [|] 72 57 3% 2] & 3 K (P<
0.05) , HAthgb B (B 22 7 A3 (P>0. 05) 6
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Tab. 4 Comparison of oxidase, MDA and f-Pro contents of larch mother trees under different treatments
SOD/(ng-g™) POD/(ng-g™) MDA/ (nmol-g™) f-Pro/(ng-g™)
Rk (PB)
Pulling branches(PB) 4.01+0.88a 7.36 + 0.93ab 1.54 + 0.39b 124.52 + 25.67b
bod
CK L& 3.84+11%a 7.42 +1.35ab 2.36 +0.37a 173.14 £ 21.07a
CK top
CK g
e 4.38 + 0.60a 7.81 +1.05a 2.36 + 0.37a 190.46 + 21.59a
N
CKT &8 432+08la 6.48 +1.33ab 2.11+0.29a 172.58 + 18.82a
CK lower
BTTT) ) 3.76 + 1.1la 6.17 + 1.48b 2.33 +0.42a 185.21 + 33.04a
Trunk truncation(TT)
AT 4k (TT+PB) 462+101a 6.59 + 1.05ab 2.05 + 0.38a 171.85 + 30.50a

Trunk truncation+pulling branches(TT+PB)

2.5 RMEAREENEHRMFEESNFERIER
(f-Pro) FRE 73 LAY 211D

M7 4 AT R, (~Pro 7EVE MAA B R BN 1 = &
i b R Hep, R ERE S EGAR] 190. 46 ng/g, /2
TER110.36%, 37253 M 4557 MDA {fE¥%& -2
BEREAS A B 528 12 (8] 22 57 AR K 21 5. 3 7KSF- (P>0. 05) o
AR E B RS T ~Pro HY SRR 7380, IRE/NRIELN
TT.CK.TT+PB.PB, TT fi{] {~Pro JiT & /3% H 185. 21 ng/g,
7= CK AT 107. 32%, 73253 MTESRRIH, PBH (-Pro 5
L At Ah P[] 22 Sk B T 3 /K SF (P<0. 05) , HoAth b HL 7]
ERARBE(P>0.05),
2.6 EMHMMFEESMASYREEX LS T

7% 5 AT, Y& I AA MR- [ BERY P4 & W) R (B A7 A2
—E MG . TER R 77 805 ABA U 5 LA A7
TEM T3 i AHE K & (P<0. 01) ; MDA 5 =Pro [B] £ 1E
e B IEFI K 2 (P<0. 01) ;GA, 5 PODGAJIAA 5
ZT/IAA [AIFEAE B2 IEAHOROR AR (P<0. 05) o AM, AIE
M H 5N ELE . POD, e 5 N TR B EL A
SOD, A {AMERE S CA, A ALES, TAA 5% (LS MDA . it
BIffZER , ABA 5 SOD [ AR A EUBE = A —
EBIFE M
3 iJig

BT ARG B M P E N R E S
i —, ZF B AR (R R R, Rk
R R B AR 3 2 D P R R B, M A
TGRSy B, (R AR AE 2 DRI, kT
Rt o] 5 [ B AR FRARRPE R AR Z BTz BB, H
L BER S H EL IR B B R G SR BT O
HERENAE  mAEREREL B LM R EFRY)
JFE BERE BRI ER SR Fh 7 = 1 5 R T R ) Jo
filt, T S A0 W MDA AT 25 i 2 2 =5 ) 5 B A i

%, B i th 2 B R RN A S R pt 157
P& AR TR ER 777 & SRR AR R HI AT &R,
TR B IR B R I e R 7 o — s 5 ik R
FEHEXT TR T AEFNSS LB R B ST AR B 5 |
FEC P B AR A BRARE I R A2 G Bl (18 B 95 T AA [l ==
FERIRR
3.1 WEREESEMHASRBERRELLGIRIZ N

DUERRFEFRIH , AR S5 A B B AR 3
T NV R FE R R A A B A, 1% B AR L A AR
BT BRI SR B AR B R I A SRR RIS . B,
B A T S AR BRI I i T kA EE R
[ BN, A S B ] — Az 2% AN R 06 27 B PR IR 3% I
EABHT T B R, e TORFEIEER R L
THAMEE T, sk E " R ERN, BAKE
TAA/ABA . GA,/JABAZR/TAA.ZR/GA, K ZR/IABA
FITF FEE/NAT M. Bl T 7T Rk
xf E & A& FL AT, R A N SRS A0 = Py
K R R RS ZR R 43 80, B ZR/ABA VZR/
IAAFIZR/GA FUERI B R TS 30 (e R i 5
At . AHRFTES B DI FT S AL, BT AR
o S A B AR RSO T Y HHAA B AR 45 SIEASE PR TSR
EWRESE B TARME R R . R
P ATE RO FTAE S, FRAT THE MU AR (A B R R I8 I o 2
T8 T A B ARG AR PRI U R 45 BRI LA, AT 9 928 ¥ TH- A
BERITEEE AL, B (I i P TH- A B AR &85 S A TE BRI B
RGN
3.2 RAEEMENHIREBHERYRRESHH
=41

B AR B A B 0 T A BER 45 SE AR A
ALVA MR TR A AT A MR Y R R B e R
F+RiE (TT+PB) 3R T3 o RS B 2 7% T
FATER B SR B 2 AR 22 B IR R R] BEFE T, — 77 1
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