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Abstract

Salix oritrepha is one of the dominant and constructive shrub species which plays an important
role in ecological restoration of Maqu alpine degraded grassland. In this study, the different types
of cutting reproduction experiments were carried out to screen out the optimum reproduction
technology for Salix oritrepha. The results showed that the different cutting positions, cutting
length, cutting diameter and cultivation environments have significant effects on rooting rate and
growth of Salix oritrepha. The hardwood cuttings with length of 20 cm and diameter of 1.0 - 1.5 cm
have better rooting and growth characteristics in greenhouse potted cuttings, greenhouse cuttings
by ridging and covered with plastic membrane in field by ridging which are the optimal breeding
methods for Salix oritrepha. This cutting method has good application prospects and can be widely
applied in the ecological management of Maqu Alpine degraded grassland.
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& WAl (Salix oritrepha) & H EEMREAFM BB W EREZ —, AHEXBHERPESKE P2
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Bor: REFHESA. FTHEKE . THREANEEHREN T LT EERRRERR B AR Z VM,
HAPKERN20 cm. BERA1.0 cm~1.5 cen G A EIR ER R4 1B E/ERITaM K B e B BT
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1. 5|8

T A Sy AT R DX 3R R 7K R 1Y) B DX IR B T b i B AR AS R, R 4R R EOK SR A A A
GARJTMEE EZEEM 1] 281, BTaERAEEMINZ NONE R Esgm, 35 i e 5 5 AR S5
CLRE M E RS, LB 32 I PR B AL ™ E 0 ) 35 A 3500T A R Ui X 1) AR S e A ARk & 2 0 ]
PR B2 TR, BRI R A& 2 URLIRIG BRIl V0 4 il T, (BN ey S b R S R B
RYE T A, VRERE I LAV ARSI R I . R E VD 45 A TREE N £ 0 e ik, gy
FRAS TR TGN ZE . TRV RCRASERAR DL X TBCBOR F & i), 38 V) 7 B SR IR VIR AR 3] [4]

w1 LLIAIN(Salix oritrepha)s2 H i F5 18 4k 51k AT [81 70 6 7768 58 (R EE AP, DL i LA Ay A0 34 o s 2 A
Pl R EARIR, AR FE X AT R R KIR K AR R B B Ak b, 1 L2 By vb v v ) e
PR, X AE I il R R A Y SRR E S R fe e A EEEM . FR, BT ELnE Oy, 8
FEUE R, 1 SHOOK AN RMEY), Hm. 22 REABBREMZGANES]. B0, A 5<m i
TR B AEHAL S HL RSy« Ak e DA SR BB A0SR [5] [6] [7] [8], RN T8 OV iy Ll MIAE 2
S FE X AR S IAEE R AT IR AE F o UG BR AR [OJUE S mn LAY i LA B TR o Bl R
SALFEEFK RIS, R\H MR T F I AR &N . RSOV 10]18F FL R B, 7235l
o SR B A R A B R i A v L AT DA R R R A Y, R R X A SR T RO R Th
TR — o BRI, S 2 i R A T bt A o L0 S IR e () [T 98 i, F R T v € S AR 38 A,
A v LR PR A M T 52 B R PR, P S AR SR O I B R R AR e M, I A2 AR RO [ A AR A
RN, A DA R R X VDR R R SR, AR H BRI T s LR E VAR R R . PR, SR R
Mgt ) TevE B AR, PRI P S AT e Y R AL A Y . RS IKE RIS, H R,
T TG v B T T R AR AR AR I B W i AT M B K B R G R
HTEE[10] [11] [12] [13], WA S TE 1 ST AR B A G E

AFCHE SB T FA AR KB R B AR i LT S AR AR S, S A v LA R
AR AL KBS e b, PR SRRSO (EA . KES AR R E 77
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2. MRISHE
2.1. FAREXER

RIS AL T H A H R M ES il B vk (100°45'45"E~102°29'00"E,, 33°06'30"N~34°30'15"N; 4K
3467 m). FIFIE 1.1°C, FEXIFFKE 615.5m, FWEKRE 13,534 mm. TN & LEA -, Sl
2t

2.2. SRR

1] 5y SERL AR S AR Rl BH . B FASPIE 2 &b, ARTEEART . R (K: 8 m, TE: 5 em)HIfERE
L6 m FHUEIRE M : Sm, K: 20m), PR CEEMBERN 1 m, FH 5 08 N JE A0 7 55 -

FRCRE: 1) WREE(ER: 0.5 cm~1.5 cm, FHK 15 cm F120 cm), EF 2~3 FAF K, WS
DA 3ALL B LR 2) WG (E R 0.3 cm~0.5 cm, FEK 15 cm A1 20 cm)/S & SRR /N T 2E )
ARG AR, BRI 1~2 1, FEM R, HANOAEE . 3) % (EAE: 0.5 em~1.0
em, FEK 15 em A1 20 em)i £k B (@ H AR S0 R I SAERAR 00 . BTUTI ZEERY), VI, MR EL
GG, EMEREY O, B B0, PG EE S 0.3 cm~0.4 cm, Fui S EEAC, ) EK
0.4 cm~0.5 cm. & 50 FE—4H, LT OE—F, FHOZEXFF.

2.3. AT

1) KHE R 3 F4EEALEER: 0.5 cm~1.0 cm, #{F%: 0.3 cm~0.5 cm, HRFEHFE: 0.5 cm~1.0 cm, )
2 B EE(LS em AT 20 em), FREGE SRR ALAIKC (2015 45 5 H-9 H). 2) N 1 b s e
PRIE R E, et RsaE 2, KM E BT Rk 3 Fh BB AAGEREA 2 Fhdf4E BAR(15 cm £ 20
cm), fifi E BEA AR 4 I A A BRI FE(2015 4F 5 H~9 H). 3) fiff B A Sefi Ao 4420 1) e £ BLAR I BE
Je, FELLR 5 B R : I E A ESRFTE(C + V). KB I (C + P + F). KEAE I (C + F).
KHEE T 2R E WP + PR = h 2R ITEP + VB i, Ik B R s LM e v EEH AR (2016
F5H~9 ).

KHEEHWAE S AVIAR ARG, BH 2 B R TR WA T I RS, IRBIHH25 cm~30 cm)4H#t 5
BN BEERGEER G5 =60 cm:30 cm:30 cm), # 1 KIE/KE LTI, BB ATLIEL, REE
IR FEREERCK . R, A, FREET, ERESR A GGR IR EE 2 h J5 AT WE 2
SOPE: FEIEATARAIAE AT FT 4 9By (AR I A 7 B T AN R AR, N Se Rk, SRS B
AL, BEESEAL O, FHEREONERE B L2 S Lom 24 . BANMGERFFE 150 #%, 4 RES, B
HEF . $6 5 TR K, ARG EUAERES E ( AE R, REE TR, TR R . R
FHEE RS KHE S 8. FeaREEEEG 30 cm. BHAR 20 cm), L% KR KH L
B, FTHERT, BTN 1 GEK, AR GOR IR MG BN B WO AL E, AN 1
em~2 cm, REHICIHEEE IR L MISERR. &E 3 Phabs: &= M A R T4, 5= R
FFHEFI R RS N 2 AN AT 4. AN ERFF4d 150 #k, 4 IRER, BENLHEZI, )5 e K, W3]
W R EEAK, AT REI H A R,

2.4. JMFEHR
TEFFE ST EVE TS0 H NADMRE AR K RIEGS A )i 4 F —MEKE N
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FEARGE 3 BT R BRI 2 R AR (T EE) IIRKE . BEMRE R HERNE
FELR B AR vt A RR K FEZ 5 SO IM09E5 1  BR 2 s ORI AR s SR AR Bk R T35 D e A R A W T E(85°C
THEEE), MHTFEOEG R A A TR A AR R AR R AT 2

2.5. BUIESTHT

SEIRAHE H SPSS15.0 (SPSS Inc., USA) AT 4t it 204, H Excel fEE
3. ZERS5 5
3.1. AEFHERSALAHC B S LA R AR

AN TR 47 3 57 AT 4K B0 v LU AR AR A E KR B 77 AR B R e (5 1 AR 2) o 5 IR 46 2 (BLAR
0.3 cm~0.5 cm; K 15 ecm) R Z(EAZE: 0.5 cm~1.0 cm; K 15 cm)#H L, EHAAHN 0.5 cm~1.0 cm,
FEJ9 15 cm BRI 5% S 2 AR 2E 1 il 44 AR AR SO ik ARG, MRtk E . R ER. MIREK
Fe oy R o BN T 88.2%A11 40.0%, 83.3%F1 18.9%, 72.6% F129.8%, 100%F1 60% (£ 1); [AHH{#4H
PROARE . T, FFA RS R AR RSN T 166.7%H1 60%, 114.9% Fl 70.4%, 21.0%F 14.4%,
29.2%F11 20.3% (% 2). SHEAN 0.5 cm~1.0 cm, KB 15 om B IAEZAAHLL, KN 20 cm A 4H
Z(EAE: 0.5 cm~1.0 cm)%$ 5 i LI A2 AR DA SR i3E AR K I BUR TR R (2 1 AT 2),

Table 1. Effects of different cutting positions and length on plant height, main stem length, lateral root length and branch
number of Salix oritrepha

% 1. PEFHEMARKEN SIS, 2K, MRKRSEHAOTM0

3= FEHESA MR A BE IR
pise
(cm) (numbers plant™)
K x #ALEL x P)

1 15xH 239+23b 0.44+0.02b 49.7+22b 8
2 15x8 12716 f 0.24+0.01 de 288+1.8f 4
3 15xR 17.2+19d 037+0.02¢ 383+2.1d 5
4 20x H 284+1.7a 0.52+0.03a 57.9+30a 9
5 20 xS 15.7+2.0de 0.27+0.01d 37.6+29de 4
6 20 xR 195+13¢ 0.41+£0.01b 473+34bc 6

L (%) 4.8E-09 9.29E-08 3.86E-19 6.12E-05

P value P (%) 5.61E-15 2.06E-13 7.32E-22 1.062E-13

L x P (%) 3.32E-05 0.003346 0.000591 0.883631

Ve H: WG S: B S0 BB Lo AR em); Pr WAL ¥ BURNTHIA £ ff. FSIRRNS FRRRERBEP< 005),
FH.
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Table 2. Effects of different cutting positions and length on lateral root number and dry weight, cutting survival rate and
preservation rate of Salix oritrepha

2. PREHEESMIAMKENSLAMMRE . TE. FHERERRRERNZM

EIRE:¢ = FHE G 2 PRAFZ
Kb
(numbers) (g plant™) (%)
K x HALL > P)

1 15xH 8 184+1.1b 86.6 +4.2 ab 84.6 +3.3 ab
2 15x8 3 87+06f 65.6+2.7f 554+40f
3 15xR 5 10.8£0.7 de 722+3.1d 64.3+3.1cd
4 20xH 10 238+15a 88.5+37a 87.1+32a
5 20 xS 4 114+0.7d 71.3+3.5de 63.4+£3.0d
6 20 xR 6 152+1.0¢ 79.1+28¢ 69.7+29c¢

L (%) 1.28E-06 1.98E-14 1.99E-15 6.2E-16

P value P (%) 1.83E-11 5.65E-18 6.3E-21 1.01E—22

L x P (%) 0.184801 3.61E-07 1.46E-10 7.86E—-11

3.2. FEIEHEKEMERN ST RE RO

AN TR A 4 P8 FR T4 B A0 e LU AR AR B A KR B P AR B Re i (55 3)e 5K N 15 em, E
%5 0.3 cm~0.5 cm FIEF R A E N 15 em, AN 0.5 cm~1.0 cm ARG L AHEL , A28 1.0 cm~1.5
em, KA 15 om HRERAE 2% W3 02 7 s LMD FHE AR RO R R A KR, Elbkbks . 2 E
By MARK . T H AR R I T 129.8%F1 40.3%, 126.1%F1 13.0%, 143.9%F1 28.4%, 114.6%
F140.0%, 24.2%F15.1% (% 3). H5EAN 1.0cm~1.5cm, KN 15 cm B IHEAEL, KN 20 cm
(RS 4 2% (B4 : 1.0 em~1.5 cm) W4 /& va Ll AT 4 AR AR DL R (i gk FL AR K B8R B8 A R0 3) . UL AT AT,
HAN1.0cm~1.5cm, KRN 20 cm AR 46T R 4 10 F R THH 46 25 (55 3).

Table 3. Effects of different cutting length and diameter on plant height, lateral root length, dry weight and cutting survival
rate of Salix oritrepha

F 3. AEFFHEKEMEENSLARS. MRK. TE. RITEBERNENT

s M FEERF AR T FHE R 2
(cm) (g plant™) (%)
KJE x K EALL x CD)

1 15 % (0.3~0.5) 14.1+13de 0.23 228429 ef 103+ 1.1ef 66.1 £2.7 de
2 15 x (0.5~1.0) 231+16¢ 0.46 433+36cd 159+1.7cd 85.2+3.7bc
3 15 x (1.0~1.5) 324+20a 0.52 55.6+29b 22.1+14ab 90.3 + 4.1 ab
4 20 x (0.3~0.5) 169+1.6d 0.29 279+27e 122+09¢ 69.7+3.0d
5 20 % (0.5~1.0) 287+15b 0.49 482+33¢ 192+1.1¢ 88.7+3.3 ab
6 20 % (1.0~1.5) 33.6+2.1a 0.56 633+4.0a 246+16a 95.1+4.6a

L (%) 521E-10 0.000615 6.64E—17 3.72E-12 112E-14

P value CD (%) 1.98E-17 3.74E-11 2.91E-24 1.69E-18 8.86E—23

L % CD (%) 1.57E-06 0.441846 4.04E-08 0.000216 7.15E-05
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3.3. ARSI EKEMIEE A AN ST EE R R

AN TRVBEAS -4 A BE RIS B 77300 R LA e AR AR A AR KOR B P AR R IR (R 4). 5K HF46(C +
P)FEF AR FTHEP + P T KN 15 ecm, BHIEN 1.0 em~1.5 cm B R AR, B EF4EC + V).
KHEBRFTHEC + P+ F)ARZE AR EEP + VIR T, KEA 15em, BEAN 1.0 cm~1.5 om iRHA R
BT AR AR AN A KR, B A T AR IR R IR A KR E 5 C+F AP+ FAHILE, C+ V.
C+P+F AP+ V AFAERRE BB T 42.6%, 33.8%F1 38.7%, Al 56.5%, 47.3% F152.2%; THE
SRIBEINT 43.6%, 35.6%A1 40.5%, 1 76.1%, 60.1%F1 65.9%; FTHEAERE BN T 11.6%, 13.3%
A 10%, F113.6%, 15.4%F1 12% (% 4). EHAZAN 1.0 cm~1.5 cm. KJE N 20 om FRE R 3 26 7617 = T 8k
FFAd R = PR K R B R A A s LD R T

Table 4. Effects of different hardwood cutting length and cultivation methods on plant height, lateral root length, dry weight
and cutting survival rate of Salix oritrepha

4. PEBEITHEKEMBETARAMSLANRS . MRK. TERITHERERNZE

- M FEHSZ MR B2 T T S %
(cm) (g plant ™) (%)
K < i E 7L x CM)
1 15x (C+V) 29.1+2.6ab 0.49 523+4.1ab 234+1.1b 91.7+3.7a
2 15x(C+P+F)  273+£19bc 0.53 549+33ab 221+15b 93.1+33a
3 15% (C+F) 204+1.1e 0.41 342+23cd 163+14cd 822+2.1b
4 15x (P+F) 186+ 13 ef 0.38 31.1+1.8de 13.8+1.6d 80.7+£2.5 be
5 15 % (P+V) 28.3+2.1bc 0.48 387+27¢ 229+13b 90.4+3.0 ab
6 20 x (C+V) 31.6+2.0ab 0.53 562+39a 27.7+18a 927+43a
7 20x (C+P+F) 347+2.1a 0.57 57.1+3.7a 27.1+1.6a 945+4.8a
8 20 x (C +F) 262+ 1.4cd 0.44 372+422¢ 183+13¢ 86.2+2.6 ab
9 20 x (P +F) 237+1.6d 0.41 35.1+22cd 169+1.7cd 83.8+2.2b
10 20 x (P +V) 329+2.0a 0.53 39.6+29¢ 264+1.6a 92.1+3.0a
L (%) 2.47E-25 431E-05 1.13E-16 2.6E-22 2.72E-18
P value CM (%) 7.14E-28 521E-11 1.97E-31 4.73E-28 1.02E-28
L x CM (%) 1.12E-13 0.898517 3.16E-08 435E-10 7.73E-11

W CM: BAEHFR; C+V: \ETFE: C+P+F: KHEWFE: C+F. KHEFFE: P+F: FAZRRITHE: P+ V. RETERITME.
4. ¥1ig

TN AR KU SZ B S AR W) 2 R T AN A B 2 AR IR 29[ 2] o R IR AR SRR BN 25 B SR B SR A 1A 52
M/, R AR IE B 7 05 B8 1 I EERE . M AE KRRE R , AE X PRI 1638 B R
T A R 30 N 5 PR (1) A K SR FN B R ME . Bradshaw F Hardwick [14]F8H:  “ AL & X 3055 7110
—ANJUPAFT RIS R, MR A R AU, DA R FLRE WS LE A 58 PR BE b AR A7 A
RE[15]. 15701 R R, MF TR E R I B ALEEAR, & LA P S 52 2RO BR 1, A 11
W AR A KA 2%, TR T H = S AR B R R IE R 7 2o AAELAAAE B2 A 45 1) 0 5k
B, EEKKMEEIT, OEEHEAGEE L EE4]. AOTFEs REY], ARFHEHAEER . s
RAR) FHEKES ecm A1 20 cm) AT E42(0.3 cm~0.5 cm, 0.5 cm~1.0 cm A1 1.0 cm~1.5 cm)X = LLAIAE
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AR

W)

R

REAKE B A RERRI R 1~3)H PR AR LA KR B RS, HXEREN
1.0 em~1.5 em, KJEN 20 em A AR E, 450 Kl B AR FFR A AR Ak, (HR X B AR AR
J— & A i FLIG IR SR . BRI, A T4 AR AR 2R AN Hh B — 1 NIRRT S I CE SR )
RIEM, T H IAA/JABA FI4Hk / 28K BT OUE 1), TAA/ABA M4 R/ 2 2 M ELIE RN, K2k 4T
FAEMR R MK 16]. WIFAEK RS BE IR LA TRIREUR S A, 5 25 R S R b 2 4 2 F
W (R AR AR 2 v IR RO S A T PR A AR KB, R AR M i AR R AE AR AR I i 16] . 1XER
VE U B v Ll MDA R A A N B = () TAA/ABA (R BEIC TAA FIRIKFEY) ABA)YFIAx B / LA, FIRES

v L AISE A e AT 4 BTG 2R 1 1 R B R 3R 2 — o AEU = LT 4 i b VRIS R A S I CE 7R ) 5
FHEA R OC R UL S L T A AR AR ML, B TR — B IRAWIT. BbAh, AR & 720t s LA b
FHAAMR KR B A BEEMEE 4). P, BRERN 1.0 cm~1.5 cm. KA 20 om FIREAL 16 2 7E
T R AR W= PR R R OK F AR e 2 T 4 2 LMD e R BB B v, X = ME R
AL E HARBGE R &, AR, WARKE, G stIPOEEF N HK, 77T 7E & 2 X O
BHMESE N E S BRI DB SE A B A P R BRI AR IR E 4], T R
AL IX K, BARFAMILECES, GNP RED, IR R R RAR, IR R, L
FERFE X R AR ERE N, R @ T XA K RAF, RIHPUT T W™ M E S
PERFFIE, REATIRM. VLR AR IR0 R 55Rh, B RAFAHET N AT S 2810, 2 H AL,

A % e LLANTE v FE IR A R b ) A B AR 208 MR AIE B LML S5 O A P AR R N R, A e
— BRI T

5. &t

R Z AR REERFTEAREERBREAE T, RHKE RN 20 cm. BN 1.0 cm~1.5 cm
(R AS J 25 AT FHA6 B0 2 MR EE I B B HOR, (AR S 2R R W EH A H 2 N H «

E&mE
HR A BT QT 5 A A TH IR “ TR F i SR SR E BRRHRIR 52 7 (17JRTWA018).
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