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WE. M AN S K B AR Zanthoxylum schinifoliu FIATIH-AERL Z. armatum Al A K FZ5 Sk 5200
ARAEHUE ORISR A IS RS . ASCLL 3 A SARAE AR AP “=Ak 250 R 25 AIATHAERUE R g
29 b, RAMEESRBE 4 B3R SR BN 75% ~ 80% (W ARFH ) | 55% ~ 60% (W, b ) |
40% ~45% (W3 ARBE) | 30% ~35% (W, Ab3H ), FR70HIEAERTE KSR 3 S EAERATH ISR . AR
MZERIEIRI oM . S5 REHH, TEARRTEKEARIN L3, 3 ASAEERAATH ISR A AR PERZ
RIGFREFINERZKT (P<0.05) 5 4 MbF, 3 AMEMUE R AERTSPR GRS, FImie . “F359%
RS ) | AERERR (PRI AR SRR SPREERAIN SR E ) MR8 (PRI, FIEER R E
SERIRREER AR ) SERAEIUT R Wy > Wi > Wi > Wy HIEFERE7KER 55% ~ 60% (W) B, FAERUGF
‘A2 CBER 25 AT RR BT 2 5 AT AR SRR AR A T W AR 75% ~ 80% .
W3 ZbBE 40% ~ 45%F1 W, ZBE 30% ~ 35%. 34h, (EAHI]E7KE L3, Uil R otk R FP o 2
5O MARAERKELE, R SR R, TEARBEAERURS, AT AE ) B R rh R 55% ~ 60% H )R K S KiERE
FFHfe ) 1 B ORI AR R S
KB HAEML PrHAESG RIEAENEUKE; KSR, A BIER
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Effects of soil relative water content on growth and seed setting of different varieties of
green and bamboo-leaf Zanthoxylum

ZI Guicai, LIQinghua, GAO Yungui, WANG Hongyan, WANG Xiaoyan, DING Depin

( Lijiang Forestry Institute of Yunnan, Lijiang 674100, China )

Abstract: Analysis of soil relative water content in different varieties of Zanthoxylum schinifolium Siebold & Zucc. And Zanthoxylum armatum DC.
The effects of growth and fruit bearing on Zanthoxylum provided theoretical basis for efficient cultivation of Zanthoxylum. Three 5-year green
Zanthoxylum zanthoxylum cultivars * Yunlin No. 2 °,* Lalong No. 2 > and bamboo Zanthoxylum cultivars * Liqing No. 2 > were used as test materials,
and 4 kinds of soil relative water content were set up by drip irrigation: 75% ~ 80% (W, treatment), 55% ~ 60% (W, treatment), 40% ~ 45% (W;
treatment), 30% ~ 35% (W, treatment), the effects of soil relative water content on the growth, physiology and fruit indexes of 3 Zanthoxylum

cultivars were investigated. The results showed that there were significant differences in the growth, physiology and fruit indexes of the three varieties
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of Zanthoxanthium in different soil with different relative water content (P < 0.01). Among the 4 treatments, the growth indexes (average number of
roots, average ground diameter, average shoot length), physiological indexes (average relative water content of leaves, average relative water content
of fresh fruit) and outcome indexes (average fruit diameter, average fruit weight per 100 grains, average fruit yield per plant) of 3 Zanthus pepper
varieties were in the order of W,> W; > W3 > W,. When the soil relative water content was 55%-60% (W), the growth, physiological and fruit
indexes of ¢ Yunlin No. 2°,  Lalong No. 2’ and * Liging No. 2 > of bamboo Zanthoxylum were significantly higher than those of W, treatment by
75%-80%, W3 treatment by 40%-45 and W, treatment by 30%-35%. In addition, in the soil with the same water content, the local excellent clonal
variety ‘ Liging No. 2 * had better root growth and stronger shoot germination. Therefore, in the cultivation of Zanthoxylum, 55% ~ 60% of the field
water capacity can be selected in the field management of water-controlled irrigation, and promote the best varieties suitable for local planting.

Key words: Zanthoxylun schinifolium; Z. armatum; soil relative moisture content; growth trait; physiological trait

FAEHL Zanthoxylum schinifolium FIFTHFEHL Z. armatum 342575} Rutaceae EHURE Zanthoxylum /NFAE,
R, RESEELM, BB AN . MiRE. URE . Y SRR AIERS, | HAMIER.
BRI . 3R R SED, Pl RE k. FEEERRTH e E T X AR = . I, s 20 R4
A (X)) U, BT, =EA LT B R T AEUE AL 6.733 3 77 hm’, (HIFBFIERMRE BRI . &
EACHR TSRS, WA R, L BERE . M B RS  EAERA AT AU E IR Y
W2, AHEMGEKIEAL ., SIS B RRFA I E G A IR R BT B IR E AT e
BANSHSRE R R B, AEHRUF U REIR TR 0, TR EREIR T R, iR AR A
DR, TEWEELIN . FRORE S B TR R R, TEMURSEE R 29 CHAWEIEHALH & . i
TR, WREE ok b TR PR R AT AR K e A AR KA TR RS2, BRZCAR SR B ST AEA
G HIETERa N EN Y, SREH, TRUMERERZEBFOKERR, HANMAZ MERLE, WME
T RPN, R RN, ARSI R, MR TE S SAEY RN ESE OGS, mr TR
AP E R TR, AR B A LB ENPUR LR, A RIER B e, X +I1%
IKATAS R AU, Uiy, XA ST T RS K B R AR RS R AR Sk IR A
e, MRS E . A ERENTN, YCHREE LK RGN, e SOD iEPE . MR REE . §
FeA R BIIFEAS, HA, FEN BT LK R A KR e . AR SR ETERURATIH A
DT RERT LS, 6T IR S /K B A 6] F AEURIAT I AERBUS A AR AN 2 S 5 B AF 52 6 DUAROE . A3
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1.1 RIGHERR

2020 4F 8 H—2022 4FE 8 H, TERFGAINILTTAERE B OB A A A AR AERUR AT B 23w b
(101°1120.09" E, 26°44'50.01" N ) BEAFAEMGRSTIRL . 1250 SRR 1, pH6.8, R < 15°,
SRR 1782 m, @M TS . L IFIHLX., AEFEKESS 800 ~ 1 000 mm, FEEPLE 6 —9
H, 4 HHBEBHECRH 2 500 ~2 600 h, FiRHR 16 ~18 T, =10 THTHEIFIRA 5 900.0 ~ 7 500.0 C. RITE
Fodth R HEREE FEAT, RO S A B AN TR, B AP 42 50 em JHEZK S, LIHERR B SRFE IR TR ZK o
1.2 Ret R

BEREIARISA 5 FAEGEAY, HPhTHIESR I 2 5 AL A R A B AR A B
NEEE, HERGR =25 R 25 AP EE S, REEhE RN, 3 AME
USRI AR DL 1,
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Tab. 1 Physiological properties of three cultivars
Ay PR
k28 (Ch) ARG BRI MEROR, WA TR T, KRR, 3 H PRI L YIS, 4 H THEEE
! FHE, 7 H EAIZEEN RGN, 11 HARRREENRER I 3@ TR 1400 ~ 1900 m, =10 THBNFIE 5 000
~ 7500 CLL_ER X g
WisAag, SBRE IR, RSCAGAEETE, SATOIRMRS, FRRAIE, SORIKER. 3 H Takis% s,
4 ATABEEIFE, 7 H BAE P ag s RO, 11 ARIBRENRIRIN . & Fi4R 1200 ~ 2 000 m,
SRR 15~22 €, =10 CIH3HFRIE 5000 ~7 500 CLL_E &R fE
BHETFOK, MR, 5~70, AR RVE. SWEE, FRE. 3 Hhakisk 2iis, 4
‘BT 25 (Cy) A aBIEETE, 5 Ab Az st NSRRI, 6 A FE 7 A LAIZ#de CRIbol, 11 AR RIR
B, BT 2200m DIF, =10 CIESHARE 4 500 ~ 7 000 CLLEH KskFii

‘B2 5 (Cy)

1.3 WREHE

1.3.1 R EREA S A4 3 ADASIEEHRTH e Ak, R 2 3R 4 KA, WEAE
WU ( =M 25 k28 M CWE 25 (BIC ~ Cy) , 3 ANSRCAIRER X s ) A3
TKE; 4 XK 4 HAIEAEUKE, IR EKE 75% ~ 80% (W A0 ) | 55% ~ 60% (W, 4bFE ) |
40% ~ 45% (W3 Zb3E ) | 30% ~35% (W, AZb3E ) 5 BN XA AT AERIEE A 27 %, HRATHEER 2 m
x4 m, HMPMEINRAR 3 ANEE, 4 XA 3 ADEAEHRPTHAEHRSFIERRIT 108 55 4 MK TR b
FIEE TR, HiH 2 R G T A T0K, B FRAHY JE4E 50 om RHEZKIE,  LIHERR B ARRE R MK 5200 o
132 AFEJriE 2020 4F 8 A, XS FAERATH AERAER T T ik, 4R% 3 ~ 5 d SR A 358k
MY ( Vemsee VMS-3001-TRREC ) Failll &A™ X ZH A 3BT Sk, (] HTRHE RS T A TAMK, 84
DX 2H ) - 3EAH N S K B YRR B2 TER 75% ~ 80% (W AbBE ) | 55% ~ 60% ( W, ALFE ) | 40% ~ 45% ( W3 A0HL ) |
30% ~35% (W, 403 ), DU ZRAERUARTEA ] LK A 5 TIAE S | AEBAZE SR8 hR AR TS O

133 MEFR T E 2021—2022 4ERHAE 7 H, MEbRCAERRAVAER: | AERRIZESeteby, RATFRRER O
B 0.02 mm ) MERSRAR  fEbRHIAS, BRI CREEE 0.01 g) FRECARIE , BARREERTCE:, A RIE #i
KEE, RAAK (1) ~ (2) HHEM X EKE, SRR SR E.

R EKE = (6H - T8 ) /MEE x 100% (1)
BEARARS SRR =(SERE - T5 )/BHRE x 100% (2)

WRRECAHEER T 100.00 e 301 %F 100.00 cm?( 10.00 cm x 10.00 cm A LSS ; AL A REHIIE 10.00
cm AT EAR ; B E B E M 2 HRENRE; SRR B B SR R bR OB SRR
B 100 RIS RE TSR SRREER =S bR C AR B R SET E
1.4 it

K H Excel 2007 #1235 35 4%, SPSS 26.0 AbFEAEECT 22 WEW T . TR T3 AUV ATS

2 GRG0

2.1 AEHIREXZKESN 3 NERMAMTHERRME KR

HIZE 2 B, FEARDS SR EAEIR L3, 3 A TR BRI RO FRRE . SFEte . P
FECRE . XM AR SR B ZERIIR B EK T (P<0.05) o 784 MEHE, 3 ASFEAERATHAER P
B, PRMAe . PRI R BH AR EK BB Wa > W, > Wi > W, 5 W AR
o, Wo ARFREY 3 ASFAERURIATIH AERUSRPE) P TREL . PR | PIHTREE | Pam AR Sk B
1 30% b S B EIEL, RIS, 3 ASEEHRTHAERBU R FEUREL . ~FXte, P
B . P A SR B ZERIIRRE KT (P<0.05) , SFh C il C, 2], FIiz2E Rk 82K (P
<0.05) 5 Cu I Cs i), “FAZUREL . ~FHte | PRI R IR B EKF (P <0.05) 5 C, Fl C; 2],
SERREL, SFEPFAEICEE . SFEIM A SR B ERIREE K (P<0.05) o Zik, BHHIRAEN SRR
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Xt 3 A TFAERATH AR R A B ERGE 0, ol AU E B AR 57K 8 55% ~ 60% (W, )
[ A R A e bR A ] 3970 ) A B 7 AP AR 5

R 2 FEFETEKERT 3 NEEMMMAHIERBIRE KRN
Tab. 2 Effect of different relative soil water content on growth of three cultivars and ANOVA on the effect

AP AERT T RS 5 FHEIHAE/em SEEPHAEHCEE /em SR AR S K E %
G 22.30+0.2bb 4.90+0.01ba 32.30+0.50bb 69.71£0.10ba
W, G 23.23+0.1bb 4.32+0.50bb 31.26+0.43bb 69.70+0.36ba
G 28.70+0.1ba 5.22+0.10ba 42.70+0.25ba 69.60+0.21ba
G 28.50+0.5ab 5.71+0.05aa 41.60+0.46ab 79.50+0.20aa
W, G 27.37+0.3ab 5.31+0.04ab 39.67+0.54ab 79.50+0.45aa
G 35.40+0.2aa 6.11+0.20aa 54.70+0.33aa 78.67+0.30aa
G 16.20+0.3cb 3.62+0.20ca 22.17+1.30cb 65.11£0.20ca
W, G 15.55+0.2cb 3.33+0.40cb 25.67+0.60cb 65.13+0.27ca
G 21.73+0.2ca 3.85+0.22ca 28.60+0.46ca 64.33+0.34ca
G 12.11+0.2db 2.61+0.01da 18.56+0.25db 51.42+0.40da
W, G 11.90+0.1db 1.89+0.30db 16.47+0.33db 51.43£0.18da
G 16.43+0.1da 2.80+0.01da 22.60+0.45da 50.93+0.24da

T R B AIE « fRifEZE, F—PIARRNS FEEFORTEEMU IR R B2 [ 27 B2 (P<0.05) 5 T,

2.2 FEILEEN &K EXE LA LRSS TR

HH# 3 WA, ZEAXEKEARRIN 3T, 3 ASEACBFTH AL A T3 SRR 5 | PR EERAH
MEkE. PR, PSR AR EZERYEEEKT (P<0.05) o £ 4 MEHEp, 3 ANFIERAATIHIER
SnRRE) TR SRR B | PSR KR PR PRERR R EEKAEEE S W, > W, > Wy >
Wao 5 W bERAELL, Wy ZbFRE) 3 A EAERURIATHAEHURFR ) T3 SR G2 8 | PR K& P
R, PSSR ERERINK 20%0 F. S EIE, KIAFEMR SRS ), 3 ANHEERFNT
I FERRL SR P -2 BRSSPI EE AT S K R | SRR RIS R A R IR B E K (P <0.05),
Sl C il Cy 2], X AR B2 RN BEE (P<0.05) 5 Cfll Cy2fa), FYapREER™ g Py
REERBREART (P<0.05) ;5 C fl Cy 28], “FRIRPRELRF R | PR &K BRI BE KT
(P<0.05) o Zil, wiBHHEAHXT S/KEXT 3 AN E AT TEMUS P25 S B B, Bl B AU
A AEHEE SEE) 3R S 7K B 55% ~ 60% (W) o

#3 TETRANEKEMERNRIESZHT

Tab. 3 Effect of different relative soil water content on bearing of three cultivars and ANOVA on the effect

AbE AEU SRR BT B kg SERYEESRARDG &K % SRR/ mm PR R g
Ci 6.69+0.10b 71.9040.30b 5.91+0.15b 8.54+0.56b
W, G 5.83+0.20b 71.87+0.12b 5.90+0.45b 8.51+0.56b
G 7.31£0.30b 72.200.51b 5.72+0.23b 8.20+0.47b
G 9.07+0.10a 79.620.20a 6.93£0.13a 10.50+0.20a
W, G 8.15+0.30a 79.63+0.23a 6.91x0.32a 10.50+0.14a
G 9.47+0.40a 78.57+0.45a 6.71+0.32a 10.40+0.53a
G 4.47+0.25¢ 66.53+0.40c 5.23+0.32¢ 6.43+0.47¢
A G 4.25+0.35¢ 66.53+0.30c 5.21£0.23¢ 6.40+0.34c
G 5.33+0.35¢ 64.07+0.43¢ 5.110.56¢ 6.30£0.40c
G 2.57+0.05d 54.96+0.50d 4.65+0.46d 5.32+0.85¢
W, G 2.07+0.25d 54.97+0.56d 4.57+0.42d 5.32+0.10d
G 3.25+0.25d 55.93£0.53d 4.60+0.48d 5.17£0.52¢

2.3 BEEXEYMN
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HBE AR (e 4) KW, 3 DTFAEBRATHAERUS R BP0 | P AR Sk R, PRk
AR EKBALRAS | PREESREORE | SFRREESRT BERIAEE (P>0.05) , MPPHBHEL ., FHH
HREZRREF (P<0.01) , SiBHFAERAIITHAERS R ERTEPR (P ) | AEBERR (P A
XHEKE SFRISERA SRR ) MRS CPIRIE, PHEESREORE , PHRREER] ) A2 i
T IFARR EK BSOS, TAERASRP B RURE . PR R 2 R 5 LA S K B A HA
FZH MRS R, AR KT o

*4 FEMAMMHERRIEKIERMERIBRS DREN SR BN EHNN I TER

Tab. 4 Analysis on interaction effect between growth and bearing traits of three cultivars with soil relative water content

S R A = I A5 df ¥J7 F P
mnfh < IEAART SR E PR REL 12.651 6 2.108 4.834 0.002
AR 0.245 6 0.041 0.938 0.486
SERYERY KR 157.032 6 26.172 45.809 0
P R SR 0.515 6 0.086 0.616 0.715
PR AR S K 31.723 6 5.287 0.408 0.866
PR AR S K 12.178 6 2.030 0.287 0.937
PR 0.133 6 0.022 0.409 0.866
PR EER AR E 0.200 6 0.033 0.094 0.996
Rz SPRYTREL 10.468 24 0.436
R 1.046 24 0.044
SERF R 13.712 24 0.571
PR AR G 3.340 24 0.139
SR AR S K 310.640 24 12.943
P EERAERT SK E 169.820 24 7.076
PSR 1.300 24 0.054
PR AR E 8.507 24 0.354
Bt SRR AL 18 645.754 36
FHHAR 678.123 36
SRS 39 717.003 36
P B A SR 1378.372 36
S AR SR & 161 787.150 36
P SRARRT SK E 167 855.230 36
Rk 1152.860 36
PR E R 2236.260 36
BIEE it SRR EL 1 814.584 35
TR 60.186 35
SEREL R 4319.089 35
T PR e SR 207.021 35
PR AR S K = 3 608.603 35
P EERARRT S K & 2951.556 35
PSR 26.139 35
PR EER AR E 156.900 35

3 Wik

RS AR L RSy, IR S R AR A RS, 0 SR Sk H AR
SHREZMAEUE; UK S RBUS 2 SEREYDESEMZES], IO EE, MasUEHnisE
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PIER . DrELEREE NS RSB, K-S D, MY AR Az BN, YA
RIMPEWLE, oA S L %H@Ekxi]i‘fﬂ?ﬁﬂ, AR S . HERED . AR,
THHEKERRRE, ‘mk25 M 2E M OCwiE 25 AERER CERSRE. PR, F
VPRSI ) | AERERR P AT SR E qw]ﬁ%*ﬁﬁ’”ki) FZERIERR (CPIRAR . P skt
%F‘Z%) ZRIKBEKF (P<0.05) o FiEIHEKENEL, 3 ANSIKEEBFTHAERS A AR R
FINZE AR SRR, X5 X Gk Z 0 R M T 45 AR AR ITIR & B, 4 LR Sk =R 55%
~60%Ht, 3 ANSIRFACHATHAEHRUS R K dEbR . AR RIS RSP KB B, Y HESKE
1 75% ~ 80%HF, 3 ANBREACHANTHAERUFAERAER . A FREPRAISE T e bRt BRI S, Ml
FIEEK R L SRR RURAR I AR KR4 2K T
ARV AN ] PR A ] v} - 38K S B A BRI S A AR 22 5% . NS L) 3 b A I 4,

2 BRSO G B 3 P A B N, SR IV 2 R IR & & . MDA & Rl 3K
SrE eI R BRI EEH, SOD {EEA CAT iEPEREE 3K & 2003 SIUERE ST, 3 P
PLRAE HAAEE R, AR, IRIHHER 1 782 m, MR, ARBTG5 . ANF 7
AERURVPTI REABUSH R 338 7K 438 B0 i3 B A Aﬁf%ﬁo 2R 3 ANEEHRATH RS FR, I 2
5ORAMER, 5 =pk 25 R 2 5 PIANERIMHLL, EREE R YA, FE 4 AR, 3
ANFFACHATHAERUT R A K AEAR CPIMAE ) | AEBEER PRI A SR . PR SR E )
MZERIER CPRRE . PHEERERE . PYRREER=E ) R 5 1K & B8 BRI, 1
A RKARAR AP P3RS . P K2 S Rh 5 K & B BN B SR, IR K. B+
KA S B0 3 AN TACHURIATIH LU Pt St i A K 5 B — @ M B 5, @R PRSI SR EAT

WAEHL, FEAHIE 3RS K E, IRAERKELF, FilEdiLEm, X 5Emm % qu::!:HjJ‘LTT [ s P v
111#% Castanopsis delavay 4fjiiEFR A A B 5T 25 SRAEALL, 8B XIS SR PRE A R Pl B P s 28 A
A KK

4 Hik

ZE PR, AR R SOKEST MR k25 R 25 APTHIER w2 B K
Fabr CPYREL, FHsthis | PR ) | AHEEER CPM FHER Sk E . SPREERAET SKE ) Al
gERFERR PSRRI EER EoR E PRI AR EE = ) B RRAYN . %ﬂﬂﬁii%e & 7&%”@% Ve
FACHURATHACHRAO A, | AENZESCghr. 4TI SR 2N 55% ~ 60%HY, ‘=#k25 ‘fik2%8’
FWNE 25 WAERKIERR AR bR SRR bR B S T IR S KR 75% ~ 80% . 40% ~ 45%F1 30% ~ 35%
A B, FEAHE KR, YA TSR O 2 5 RARAERKELE, FiEiL ER. K,
TEAEMRG P & Je iy, AT 78 H ) B b 4% 55% ~ 60% 13 S /K BEKIEIE, F & i 2 M A Ao £
i
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