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T EAEX R LR E EME S BRI

gzt ! B PN
BHERE B #w o
(1. P ARl R 2F 7 P L X A ) 2 R AR I MO R S 5280 %, = BRI 650224
2. NPT MO AN R, =5 257 6784005 3. ) RFg ESEMOL S, =T )RS 663300 )

WE AR APEX &80, A/ (ABT-1) RIEARKZE LR L ¥ Crateva unilocularis, T R &
REAYME S RIBE B E T K EHFE LAY RAER T, AR KFEOT KLk TR A T8 A
FARIE, ARk E—F AR AME, £AREKE APEX Z8EF ABT-1 Z R F K B HARSAT £ 35X
I, VARZEIE, FHARMAIE, HRRKE A 10 cm AT, #7453 A A B3 EARE et B30 5 A W2t 4T
T I AN, SRR PT TR AT A AB,C,, BP¥A 2 kg/m’APEX £ 8B HE , 342K & 20 cm, ABT-1
JR 2R JEHy 50 mg/L #EeAk A A Sk EAEAR A KR k42, APEX S8 0e. &R K EZAHS £ KA H 2
Bk EHIEGAY T REROEZH &,

KEERE MRE; HMAKAT R 8, KE; AhE

FESES: S647  XERERRS: A XEHRS: 2096-2053 (2021 ) 03-0092-06

Effects of Different Treatment on Biomass Distribution of Crateva

unilocularis Cuttings

ZHENG Xinhua' GAO Shangjie’ CHA Xiaofei'
DUAN Huachao' LUO Runwen’ DONG Qiong'

(1.Southwest Forestry University/Key Laboratory of State Forestry Administration on Biodiversity Conservation in Southwest China,
Kunming, Yunnan 650224, China; 2. Mangshi Forestry and Grassland Bureau of Dehong State, Dehong, Yunnan 678400, China;
3. Guangnan County Bamei Town Forestry Station, Quang’nan, Yunnan 663300, China)

Abstract Crateva unilocularis was tread with APEX sustained-release fertilizer, plant growth regulator
and the length of cuttings to understand the biomass distribution of C. unilocularis in each organ, and thus screen
out the best formula which was suitable for C. unilocularis cutting propagation. The result of the experiment
provided a real and feasible scientific basis for the expansion and production of C. unilocularis. The orthogonal
experiment was conducted with the C. unilocularis annual branches as materials, which were treated by different
concentrations of APEX slow-release fertilizer, ABT-1 and cuttings with different lengths. Compared with
10 centimeters cuttings without fertilizer and water, the biomass of each part of root, stem and leaf would be
measured and analyzed comprehensively after three months. The optimal scheme selected in this experiment
was A2B3C1, namely, the cutting of C. unilocularis was treated with 2 kg/m’APEX slow-release fertilizer,
20-centermeter cuttings and 50 mg/L ABT-1. Besides, APEX sustained-release fertilizer, the length of cuttings and
plant growth regulators were important factors in the accumulation of biomass for tree head cabbage cuttings.

Key words Crateva unilocularis; plant growth regulator; sustained-release fertilizer; length; biomass

*EESWE: FEEHESHIRE R (2017YFD060120203 ),
F—1EE: FER (1994—), L, WEPE, FEV YRS, E-mail: 1255368986@qq.com.
BEESE: EIE (1973—), B, B0, FRAFMMIRE S509F . AWEZHMEDSE, E-mail: dgyeam@swiu.edu.cn.
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W3L3% Crateva unilocularis 15 5~15 m MU _E,
R RHOAREALY), T, TR, oM.
JTPE AR 1 500 m DA (PR X M Sk SR
IR R S, BREM. 25, M AR -G
HLSN, WEA RS ™ REsEy
Bk, SRR ATEEGLRE, HB BRI A, TSRS
REAY A s WSk S AT IR AL 04 28 LA S ot rh g 7
BA3 AR LG T — Mg e s iy, FE H B v R i
e BESER 27.2 mg. NRLTE S SERRFIRL &
FAr A& 112, 745 mg, TS 11 Fpw oo
FILLP, K. Ca, Mg, Fe & Ho 3 38 25 22 1 7
PUEE R, 2 Fg rE aB X B AT 22 2R 4 H o S
ZFEE AN, Z—Fhai KRR H IS Qe my kit
S BRI MG 2R, BAFA 2 A
EHY, BEkaRmAESME, RALRRE, H
T ZEfg ) JE R IR 2 /e, AR KR H A
By SRR, TR KRR, ATER
R AR s e A B B AnE Py 4 3 HE 3T 4
TR E A Kt Y,

XPR) Sk S A B IR IR B AT R, Xl
T A5 AN P X H A WA P T2 B Sk SRR A AR
TG TEEAT THRSE s A N U XSk S vh 4t
FCHE T T s A e T A
BRI & i, BOREE A A e
FFRY ST TS, 2% N ARk
SRR RIS BRI R T HATfE . B
EHAEHIT I RN P FER R LR 1
A ToPE R AT AGE th i T AR R
Ffrs ATt S U N FE A 2o ) 356 3 A 38 2 A AR Sk
S TP AT AR AT AR AR A B AL Ab S NAA
150mg- L', WAEF(BEHA WY Fik=
L:1:1)e BESSRVE A AL HLIX ) & £ R, HAE
SOPERH, AR AR e R, LT
ARRD TN REIREE, HAFAFERMEN, &
Ao E5F, ZAEE R, B 2 EEnd™
SEPRAFEL, AR RN I R AR R AR AR
ATRIGF FHZRBEAE . A=A IE Y 77 S e B X v s
SEHEF TR, AR ) Sk et i A i P
ERENE SRR E , IF A e fi— 45 =

1 RS

1.1 RIE AR
2019 4F 7 H 27 HTE =8 BT vE r Mol K

SR A BE N R I U, a6 s s B O AR
£:102°45'03", Jb£6 25°03'74", ¥4k 1 954 m, A
IR0 B Y i) v i L 2 XU 2 M X AR K
M 700~1 100 mm, JCFEHH 4 2 10 A, AXHEE
h68.2%, R b AR A IO R T )
1.2 REH R

RIS BT RN B 2 B 48 20T K B P8
P2y 10 a A AU BERS, 55 ICHAE R AgoHAR o H
TR EIGTE, a0 2R 5 U 4300 10,
15 F120 em B4 2%, LomBy h-F 1, F oy 45°
SFH RN, % 1.3 IR EOR A AR AR A S A
1.3 REFHE

AR ¥ ABT-1 (A), i # K & (B) #
APEX ZZFENE (C) = FE AT Lo(3%) IE L5,
ZHEMW3ANIKFHABIE 9 AR, Fhin—4
WKAL B R EE R 10 em PLKCAS i AR AR R Xt
H(CK), H:104-ab#, HESALEE 10 Bk, HE 3
W (F 1, 2), 300 kK, B HFFHAER IR

£ 1 EXEIT LG MEAFE5KT

Tab.1 The factors and levels of orthogonal design L,(3*)

# Factor
s APEX ZZREIIE (C) /
K <
Lovel ABT-1 (A)/ KE (B)/ (kg m”)
mg-"") Lenoth APEX sustained-re-
ceng lease fertilizer
1 50 10 1
2 100 15 2
150 20 3

F14 FT— K 3% 1) 15 i R A0 g Tk - S 0B A 7
HEE, HlI 4l 65 b 15 i i iR AL 573 5)
M35 F 0 R Lo WSk SR Ad R B R # (ABT-1)
Ab B 3 h e K FLH R 5 R T AT AT AR, BRATEE
20 cmx 20 ecm, A+ =2 —, TILIAAG#%E
JEI Bl -3 J5 e K, 25 A SR
1.4 HIEHNESIKE

3 A )G, SACBREEHLIER 3 MR k3%
G, FEERRIZ O AR R e, AT K b
VAR Z U A SR R B A AN K 4, oy
SIFREURZE -0 o F, R AU 120°C A/ G LA
SOCH LML T 2 fad, FRIGRZEM T3,

1.5 HIESH

TR () R 38 R KR A Office 2013 58K,
s W k. LSD £ H A M AR 5% o A ok
SPSS 19.0 # 5 Y, X A= W An b BdE vt AT



94 Bl 5 R B B2

2021 4F 6 A% 37 556 3 )

%k 2 Ly(3") ExXiRBi&it
Tab.2 L,(3") orthogonal experimental design

ZRNE

W ABT-1 K ; AbFRLR A R
APEX sustained-release . L
Treatment (A )  Length(B) - Treatment combination Test combination
fertilizer (C)
1 1 1 1 AB,C, 1 kg/m’APEX. 10 cm. 50 mg/L ABT-1
2 1 2 2 AB,C, 1 kg/m’APEX . 15cm, 100 mg/L ABT-1
3 1 3 3 A B;C, 1 kg/m’APEX ., 20 cm, 150 mg/L ABT-1
4 2 1 2 A,B,C, 2 kg/m’APEX. 10 cm, 100 mg/L ABT-1
5 2 2 3 A,B,C, 2 kg/m’APEX . 15cm, 150 mg/L ABT-1
6 2 3 1 A,B;C, 2 kg/m’APEX ., 20 cm, 50 mg/L ABT-1
7 3 1 3 A;B,\C; 3 kg/m’APEX. 10 cm. 150 mg/L ABT-1
8 3 2 1 A;B,C, 3 kg/m’APEX. 15cm. 50 mg/L ABT-1
9 3 3 2 A;B;C, 3 kg/m’APEX, 20 cm. 100 mg/L ABT-1

EWIIIT

2 HRERH
21 AREEITR K FEEAREYENF N

XA [ b B R AR Sk S 2 ) fe AT O 25 50 I
KL, WESRGA s A KR, RRIZRAE .
AR 7 R K A B AR Sk S 4% A e BT I
FH (0.01 < P < 0.05), ARALBXHRLZEH
LAY AEY AR R EEW (P < 0.01),
22 ARESERMLFEREMESELILER

X Sk SEFF 4 1 45 A W i 34T LSD 2 It
B(FR3), BESREARFEZRA ., A K857 &
KIS, AR 25 B E (F=3.406,
0.0l <P < 0.05), A H 6 HR kLAY E
207 g, HHICHAMZ Jyfesr; MALFEZH A 10 {L
025 g, WHABZAAL; AN AR L 2T &
ZREE (F=3.393, 0.0l <P < 0.05), Hrkbi
A 6 YRk 482 g, MBS 10 Fi2k
Pl R 049 g5 XTI SEMM F TH 2R
B3 (F=2.755, 0.01 < P < 0.05), Hrpabsz 4
6 HAEYE N 1512 g, AL A 10 PAEY R
X, 7 1.86 g5 IR BB Sk M 8T 8 22 5 ok
W FE (F=6.306, P < 0.01), HPaBHAE 6P
AWk 22.00 g, TAEALERALA 10 HHSE 4
TN 2.60 go WK SEMREEE 22 A L (F=6.401,
P <0.01), HopabHA 5 6N 733 g, i
SRR A 10 FAUA 0.32 g; A AL AR Sk S 2K fef
FAEYEEZRBE (F=3.663, P<001), Hrh
AEBHL A 6 AW T35k 1839 g, TMALEEALA 10
AP RN 1.23 g5 AN (R Ak B AR S SR - ff E 25

SR (F=5.177, P <0.01), Hh#A456
AR R 73.36 g, AN G 10 R A
i, 7 4.09 g5 i g0 b Sk S G i H 25 A
(F=6.804, P < 0.01), Ho A H 6 hEYE
799.08 g, MiFEANHZ A 10 hHAF S EY R
5.64 g;
23 WAEHEBEEPFEZEVEERST ST

TE A2 50 25 Ak 3T FH 22 BN S 3 ke JE AN ]
TR AN, X 4530 A 40 5 T 25 St AN AH ]
Ry ik — DRI IE A A 45 A B ) A A A
HR A5 T Vi e A ) A v A B A T e = oo BT
SRR VLI 40 B RS T 0 KR S LR IR AR
(BJr22) DR, 8 X8 A iR 51
WSk SR A A B AR I PEM TR PRAFIEAE . L
TR AN R TTER A . Y H Ty 22 Bt oimR R T
85% B FEHCHL F 43, A BLAE Wi 32 Aoy ]
A, OHT 3 A ERG B ZETTERE R 90.439%, H
FR EEAE TSy, BT 3 A 32 s R
SEFHR IR P S A Y AR B, H
PIES 1 R fefs 8 it 73.933%, Hotiks
R 85 1 E U RREE P A 2 B
T, REEE, efE, EbEE, i E, R
&, ETEb &S B, B 1 R4
TGUFE Fn A 2 S AR Sk S T4 2B 9 1 40 e B 6 A A
T 2 EREm R AR T E LR T E,
HITZETTHREN 10.773%, EHIWSAL BIEH 248
HMACIEE A8 hR 5 3 A A A 1
ST E, HIr2smmeh 5.733%.
24 WLXKBEAZEVEEZEESHH

XIS SREAT R AR E Y (ISR eE S, X
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Tab.3 Multiple comparison of biomass LSD in cuttings of Crateva unilocularis
e T Dry weight _ _ fif 5 Fresh weight . §
Treatment # Root 2% Stem I Leaf T(;Zldlf?niss 4 Root 2% Stem I Leaf Tc;:;ldl;??niss
1 0.65+0.55C 0.77 £ 0.70D 3.12+1.56C 455+ 1.86DE 353+ 1.76BC  3.34x231B  14.17+5.99C 21.03 + 6.44E
2 0.32+0.04C 0.69 +0.41D 4.15+3.00C 515+327DE  1.00£022CD  295+274B  2580=8.79BC  29.75+10.82DE
3 1.77+0.56AB  3.79+233AB  9.22+4.03ABC 1478+ .60ABC 584 +237AB  1521+7.72A 50.31+32.25AB 71.37+40.12ABC
4 0.32+0.33C 0.93 £ 0.69D 4.51+1.49C 577+178DE  1.34071CD  3.86+2.69B 9.10+2.09C 14.30 + 4.65E
5 091+135BC 1.93+256BCD 8.14=7.05ABC 10.98+5.64BCD 279+ [.IIBCD  14.99=536A 45.57=19.46AB 63.35 + 19.94BCD
6 2.07+0.86A  4.82+205A  1511=£270A  22.00+5.29A 7343824 1839+1232A  7336+1231A  99.08 +23.89A
7 0.89+033BC  1.18+0.90CD  6.22+9.46BC  829+868CDE  1.00+0.95CD  3.01+1.80B 23.54%16.82BC  27.55+ 18.34E
8 0.32+024C  224+072BCD  5.16+3.63C  7.71x337CDE  0.83+025CD  10.18 +3.45AB 26.13 + 12.40BC 37.15 + 10.53CDE
9 1.19+0.42ABC 343+ 120ABC 12.82+320AB  1744+4.68AB 504+ 1.40AB 1491 £885A  57.61£2937A  77.55+32.24AB
10 0.25+0.02C 0.49 +0.14D 1.86 +0.67C 2.60 +0.77E 0.32+0.25D 123+ 1.16B 4.09 + 1.63C 5.64 = 2.76E
Averilﬁvalue 0.87+0.80 2.03+1.88 7.03£5.56 9.93+7.07 2.90+2.74 8.81£8.05 32.97+26.20 44.68 +34.52
F{H F-value 3.406* 3.393% 2.755% 6.306%* 6.401%* 3.663%* 5.177%* 6.804%*

TE: RPEOFE + ArifE2e, RRREFHFREREE, *P<0.05,** P<0.01,

Note: the values in the table are mean or minus standard deviation, and the different lowercase letters indicate significant difference.

*P <0.05, ** P<0.01.

&4 FEEMER S TEHES RRTEE

Tab. 4 Eigenvalues, principal component contribution rates and accumulative contribution rates

. EWgr 1 ERr 2 Wiy 3 EWor 4 EWGr s EWGr 6
EiEgan . . . . . L
Index Principal Principal Principal Principal Principal Principal
component 1 component 2 component 3 component 4 component 5 component 6
R . 0.779 0.471 0.161 -0.226 0.277 0.137
Root dry weight
=Tl . 0.765 0.528 0.107 0.105 -0.336 0.020
Stem dry weight
o
Leaf dry weight 0.814 -0.465 0.335 0.092 0.034 -0.005
STE
Total dry weight 0.931 -0.173 0.310 0.075 -0.031 0.017
Hfif
Root fresh weight 0-895 ~0.003 ~0.075 -0.297 -0.021 -0.322
EN ¥
Stem fresh weight 0.837 0.169 -0.223 0.418 0.190 -0.104
- fif
Leaf fresh weight 0.894 -0.253 -0.286 -0.126 -0.086 0.179
S
Total fresh weight 0.945 —0.153 =0.275 -0.022 -0.022 0.086
FFF{E Eigenvalue 5.915 0.862 0.459 0.356 0.236 0.173
Tk 3% /0
DS /‘A’ . 73.933 10.773 5.733 4.446 2.948 2.167
Rate of contribution
L o
SIFIE % 73.933 84.706 90.439 94.885 97.833 100

Cumulative contribution

B, MEEE ., RTE, ETE, TR, B
) BEATARSCME T, ik 5 AT, B
SRATHR P AR BT | ZREEEE | MEE, R
T, MTE, R AR A A

IET ARG, b i S S A e RO, A
KAGEN 0.983; 25 H S H P H AR
N, HSAEEON 0.411, ZERERESTH G IR K
FA AW Z AR O 35 . kB,
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Tab.5 Correlation analysis of cuttage biomass of Crateva unilocularis

ek WRTE ETHE M E ST iy BN I S B
hflde Rootdry  Stemdry Leafdry Totaldry  Rootfresh  Stem fresh  Leaffresh  Total fresh
x weight weight weight weight weight weight weight weight
ETE .
Stem dry weight 0.748
wH P . ,
Leaf dry weight 0.457 0411
Total dry weight 0.670 0.673 0.948
Root fresh weight 0.701 0.645 0.679 0.784
Stem fresh weight 0.639 0.684 0.573 0.704 0.671
Leaf fresh weight 0.560 0.539 0.734 0.784 0.805 0.682
. 0.630 0.620 0.744%*%* 0.821 0.846* 0.805 0.983
Total fresh weight
TE % 72 0.01 K (AU FBFERTE. * 72 0.05 K (X)) FBEM.
Note: **. significant correlation at 0.01 level (bilateral).*. Significant correlation at 0.05 level (bilateral).
R6 MEDWER
Tab.6 Results of range analysis
=LAy W 2{H Range Ealise P Ty
Index A B C Factor order Optimal level combination
R
Root dry weight 0.30 1.16 0.58 B>C>A, ABC,
E S
Stem dry weight 0.81 3.05 0.93 B>C>A, A,B,C,
i
Leaf dry weight 3.76 7.77 0.70 B>A>C, AB.C,
M
Total dry weight 475 11.87 1.97 B>A>C, A,B;C,
FR A
Root fresh weight 1.53 4.53 1.44 B>A>C, A,B;C,
EN iy
Stem fresh weight 325 12.77 3.83 B>A>C, A,B,C,
I fief
Leaf fresh weight 12.58 44.83 8.97 By>A>Cs A;B,C;
o o
IS8 18.20 61.71 13.56 B;>A,>C, AB.C,

Total fresh weight

AR AL BEXT R S S AR W R K, R IE ]
A, HAF S RSk 845 B W R Z A A B %
KK

XPZAR IO S 345 A Y i T 25 3 B A
Fomnls, A (ABT-1), B (#ffEKE ) filC
(APEX ZZBENE ) 3 P ZE A, X0k e dF4di 45 A=
Yt Keyse B (KA ), MAFZER
FEARRZ S N 4 A AE R, X ] RESE R KT

[ 52 BAE I3, BLRA Sk S 4 1 sl 22 43 i
ZE XS SRFF IR A B A A A, C
XA S S A ) W 25 5 W e /DS, PR (] S RO
PR Ry B>A>C, RUAfAE A B > A M # > 22
BERE . e A5 il A ) Ak B B AR A1 A R
A,B,C,, VA2 kg/m’APEX ZZFAE, 20 cm K
JEFN 50 mg/L ABT-1 4 B {f A AT RO fefe o
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3 GRSt

MAUALI R 255 o p el DUA H, IESSIK
50 A [i] AT 28 XA S ST 21 ) i )5 e B S AN
W], @i 225007 f LSD ZH W LI, 1SR
5 A A S S0t 45 A Wyt B R R E R, A%
A= Wi b (AR S 20 BT B 22 70 T 45 1 Ak 3
HE 6 XK SR AR AR KA R AR fe . 1
AT WAL BRZH A 6 A fe AR BRAL A, RILA 2 kg/m’
APEX ZZ BB, 4 B4 B2 20 cm, 50 mg/LABT-1
TR A R4 Sk S 47 2B ) o RARRCR e, X
HATA A= AR A 52 MR OCRAR N AR B JEE > A ARBy
(ABT-1) > APEX ZZRNE. AHPIAERK I/ . 4F
TREREE . i AE S5 A D S A7 A A TR 55 P L XA
VyFFHi A s 0 JR R A A N P AEXTAZ R
Cunninghamia lanceolata V) 7 [A) i £ (1) RF S 34
R IEATFHE A A, SR A B TR SR
Py Jo i 2 AR R RS RO B4 I m 3 R [ AR
W) A R R R A VR B e e A AR A B PR R
SR MG A5 N P AEAS R L BT AL X AR Alnus
nepalensis P A4 SRS A A TS0 ARG AL n] L
$i o LA 47 0 6 Al R A IR FIAR A 2 4 LA
FOB 8 A 2 RENE BE Ry A 4 4 1t 0 55 1 4 BT
TCFE IR A K DL SR BT &, A UGlEe 2
AEPX ZEREHEAL BRI LS HAT i B AR R Y R
FUEARXS T3 BREH G | BT 1 AEPX SRR RE
B A A A W g R WSk 3 H ATRR T
PR, H AR BURAR, il R R E
PRI, AR PR SRR R | K
AR, PO E L, LA 1
RS ST P A RS A, DA Sk SRR A
R AR
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