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Studies on the Antioxidation Activity of Daemonorops

Margaritae Shoots

Niu Guocai
(College of Horticulture, South China Agricultural University, Guangzhou 510642,
China)

Abstract: Daemonorops margaritae, a kind of rattan, is the only species of the
genus Daemonoraps native to and distributed in China. And the rattan shoots, Huang
teng sun in Chinese, the tender branch of its stem, is a kind of forest vegetable that
was ate earlily by the local people. Because of its high protein, high minerals, low
starch (carbohydrates) and low-fat, the rattan shoot was regarted as a natual and health
vegetable. During the last decade phenolic compounds have been under very close
scrutiny as functional food and natural produce for their potential therapeutic effects
against a wide range of ailments including neurodegenerative diseases, cancer,
diabetes cardiovascular dysfunction, inflammatory diseases and also aging. But little
was known on the health care aspect such as the antioxidant capacity in the rattan
shoots. In this paper, the free radical scavenging capacity, total reducing ability, total
polyphenol and total flavonoid content of Daemonorops margaritae shoots were
analyzed by DPPH- , FRAP, Forint-phenol color compared, Rutin
spectrophotometer’s methods, respectively. Firstly, the differences of the antioxidant
capacity were compared among Daemonorops margaritae shoots, four kinds of stem
vegetables, Asparagus (Adsparagus officinalis L., Lu sun in Chinese), Water bamboo
(Zizania caduciflora Turcz, Jiao bai in Chinese), Curled lettuce (Lactuca sativa L. var.
crispa L., Wo sun in Chinese) and Sweet Ma bambob (Dendrocalamus latiflorus
Munro., Tian ma zhu in Chinese). Secontly, the differences of the antioxidant
capacity were compared among the other part of Daemonorops margaritae (Sheath,
flesh leaf, dry leaf, flesh leafstalk and dry leafstalk). The differences of the
antioxidant capacity were also compared among the four processed products of
Daemonorops margaritae shoots. Moreover, the ethanol extract of Daemonorops
margaritae shoots was isolated and the antioxidant capacity of each part of isolation
was measured. The chemical constitute of each part was pre-tested and analyzed by

GC-MS.

The results were shown as follows:




Strong antioxidant capacities were detected in the extracts of Daemonorops
margaritae shoots extracted by the two processing methods, ultrasonic wave and
50 °C water-bath, respectively. Differences between the antioxidant capacities in
the extracts by the two methods were not significant, but the methods of ultrasonic
wave were more simple and energy-efficient.

Strong antioxidant capacity were detected in extracts of Daemonorops margaritae
shoots extracted by pure water, 25% ethanol, 50% ethanol, 75% ethanol and 100%
ethanol. But pure water extraction was closer to the actual of human body, and
ethanol extraction was suitable for separation and purification solution.

Shoots of D. margaritae are a kind of foods with high antioxidant capacity, even
higher than asparagus, the best vegetable containing the highest antioxidant
capacity ever known. The free radical scavenging capacity of margaritae shoots
neared zero (0.33%) with 3200 times of dilution, which implies that margaritae
shoots are more efficient if they are used for producing new rattan-based products.
All the extracts of the different part of the Daemonorops margaritae extacted by
pure water and different concentration ethanol had high antioxidant capacity (the
DPPH free radical scavenging capacity, total reducing ability, total polyphenol and
total flavonoid content were all in high levels), and the 50% ethanol extract was
more efficiency and economy.

The extracts of Daemonorops margaritae shoots by either cooking or drying
processing all had powerful antioxidant capacity. Differences between cooking
and drying processing on the antioxidant capacity of the rattan shoots was not
significant, but the two processing could be very effective to prevent the fresh
Daemonorops margaritae shoots from browning and to make them sultable for
long-term preservation.

Seven sections from the ethanol extract of the rattan shoots were obtained from 10
kg of fresh Daemonorops margaritae shoots. Their were the precipitation
section(65.05 g), concentrated solution section without precipitate (3.85 L), the
petroleum ether section (0.61 g), the chloroform section (1.20 g), the ethyl acetate
section ( 18.51 g), the n-butanol section (8.62 g) and the remaining water section
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(1.20 L). Among the seven sections, the ethyl acetate, n-butanol and precipitation
sections had relatively high antioxidant capacity.-

7. The Pre-test result showed that- there were sugar chain compounds,
anthraquinones and phenols compounds, but little or no saponins in seven sections
of the ethanol extract of the rattan shoots. And there might be triterpenoid

saponins in the chloroform, ethyl acetate and remaining water sections. There

might be flavonoids in the precipitation, petroleum ether and ethyl acetate sections.

Except the n-butanol section, other sections might content tammin chemical.

8. The compounds of the acetic ether, n-butyl alcohol and the pecipitation section
from the ethano extract of Daemonorops margaritae shoots were analyzed by
GC-MS, and 1,2-Dihydroxybenzene, Ethyl Palmitate, Ethyl Linoleate, Ethyl

Oleate, Ethyl Stearate were identified.

Key words: Daemonorops margaritae shoots; Antioxidant activity; Free radical

scavenging capacity; Total reducing ability; Total phenols; Total flavanoid
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A comparison on planting effect of tube seedling
and normal seed seedling of Calamus simplicifolius

YANG Jin-chang', YIN Guang-tian', ZENG Bing-shan', FENG Chang-lin®, LI Rong-sheng', YANG Rong’

(1. Research Institute of Trapical Forestry, Chinese Academy of Forestry, Guangzhou 510520, .China; 2. Experimental Center of Tropical Forcstry,
Chinese Academy of Forestry, Pingxiang 532600, China; 3. Grecning Office of Yingdong District of Fuyang City, Fuyang 236000, China)

Abstract: Two silvicultural trials, covering multiple shoot seedling ( MSS) vs single shoot seedling (SSS) planted under the stand
of Anthocephalus chinensis, and SSS vs normal seed seedling ( NSS) under the stand of Duabanga grandiflora were established. In
the trial of MSS vs SSS under A. chinensis plantation, the survival rate and suckering ability of SSS were generally higher than those
of MSS; the length of mother stem of MSS was significantly higher than that of SSS at the age of 1. 5 years, and there was no signifi-
cant difference between them at 3 and 4 years, but the length of mother stem of SSS was significantly higher than that of MSS at 8
years; total clump length of MSS was higher than that of SSS significantly within 4 years, but there is no significant difference of to-
1al clump length between the two types of seedling at 8 years. In the trial of SSS vs NSS under D. grandiflora plantation, the survival
rate and suckering ability of SSS were both higher than those of NSS; there were no significant differences of mother stem length and
of total clump length between SSS and NSS. ’
Key words: Calamus simplicifolius; tube seedling; normal seed seedling; afforestation
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i) 1 R4k 53 BB A (Anthocephalus chinensis Rich. ex Walp) A4k, M 23 a, W THEBEREIN
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ANERHSFH94228.4 om, FHE22.5 m, FHEO. 8.
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BRI E  48, RRHIA EERA N EEA; KoRSFH LAWY, 2 FEAN
RSN 50, KK FEAANAEN . EERFWRAFERER—G4 . RKRRERTSNY 2
AR H SR A R AR . ST A TR, EE YRR ST R I B L BRI
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An Analysis on Growth Character of Tissue Culture Families of Calamus simplicifolius

Yang Jinchang' ] Yin Guangtian' Zeng Bingshan' Feng Changlin®

(1. Rescarch Institute of Tropical Forestry, CAF  Cuangzhou 5105203 2. Experimental Center of Tropical Forestry, CAF  Pingxang 532600)

Absh‘a;:t: The growth character of 4 tube seedling families, namely, CS3, €SS, CS10 and CS11 of Calamus simpliéifoliu.s was
analyzed through the comparitive experiment with normal seedlinga( CK). The result showed that at the age of 1, the seedling’
height of CS3 and CS5 was higher than that of both CS10 and CSl1, gaining highly significant difference while the height of CS10
and CSIT was higher than that of CK at significant and extremely significant level respectively. After afforestation, the survival
rate of 4 families decreased rapidly at first, and then decreasing gradually slow down, finally, the rate kept steady with year
increasing. Survival rate varied a bit, but no significant difference was found among families. Tissue culture families started to
sucker more identically and earlier than normal seedlings. As for suckering rate and mean number of sucker shoot, tissue culture
families were higher than normal seedlings, and then the sequence of suckering ability, CS11> CSI10 > CS5 > CS3 was amanged.
The total stem number of the clump was consistent with suckering ability among families where CS11 was the largest, CS510 and
CS5 was larger, and CS3 as well as CK was the smallest, but no significant difference appeared. Mean length of mother stem and
mean total length of rattan clump differed significantly at the level of 0.05 and 0.01 smong families. Based on the variance
analysis and multiple comparisons, two types of tissue culture families, superior type and common one were classified.

Key words:  Calamus simplicifolius ; tissue culture family: growth character; suckering ability
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C,BEHABEHRE27.5 C,EREB SR 39.8 C, =10 CHRIAT818.4 C.EFBFEAKRL 379 mm, KX
£ 1300~ 700 mmo RBHMPTRFE, LHEHLEHS, REFENAKE, LEEE > mpH{H

WCHR B 3 :2003 - 06 - 18,

LT B ERT B R R BB E RAUHBOR T (2001ba506b04) & TTTO IR B "g?)\:ﬁﬁm@ﬁmﬁﬂ‘»xmﬁﬁﬂm
fiE 1R "(PD 100/01 Rev.3),

» BAARNEA RS R RS SRS B,
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6.4, HULEXE 9.8 kg &ENO.Tgkg ' , B NK60.4mgekg ', £ P0.42g kg™" , MM P6.00 mg-kg™',
2kS54gkg EKKSS.8mgkg o

1.2 KBt 1) SEAREE R, 2T BT 2 B K, & B, 25 LR AKRHE Y
0.5, 70IR ¥ My, 7 HLHE 2 SO cm x 50 em x 30 cm, SN | AW ARE RN 1 FEBE, D)REE
HOoAEREREZRPORABHERBABZRAMLEERR, RARSHMNERRTEH 4 M HLE
K E () CS10.CS11,CS3 1 CSS)F 1 AL (CK) 2 KER, SRAS MEBMK .. KBR/DPRAKT
W, B/NKFH 20 Bk, BEFTEE 3 mx2 mo BARRRRBREPT. DHBRE{NLE BHATHEERR
B S BGEAE 2.5 4 5 MO EN I ERTER WEAMKE., fERER MREFRNBEERS
STZEAC AT oin ' 2R Inx BEHR, IEEFE L L FIH SPSS Bt G REATEE Mo

1 BRF1IEERKEKER 2 BRESH

Tab. 1 Growth performance of 1-year-old
planting stock from each family

2.1 #ANEFTLRRR FRRXRHBERSR

o T TN AR, SRME BN E KR, MR TR, 4

amily Mean height/em Mean leal number/piece

e TS = AEBERE S, CS3 # CSS FH B, CSI0 KZ, T
csi1 15.4 2.2 CS1 BARE, FTEMNMEREZR . AARREAYH
cs3 20.% 3.1 ZEMBEER(NE2). BFEFHESIT,CSI0,
’f;: zgf ;; CS11 5 CS3.CS5 ZMAERBEEH CS10 HFEAY

LHFEREESR, M CSN SEEHRBIRBEESF
BEREA ARANRRANERENBHEEREEER AHERMERERRAFERKNES .

#2 FRARFEIEERRFTRIH
Tab. 2 Varlance analysis of the height of 1-year-old seedlings for different families

W H ltem AE R KW Variance source ’ DF K Mean square F Sig.
79 F KB Among families 4 219.238 13.853" 0.000
Height K F P Within families 195 15.826 0.000

2.2 HHRAER BEREHREMABKNXBIER, FN GRIEKHMBER M ERS BT NI ATHE
RSN, BB TR ERRABERMEERONMIFHE TR ILRRE, EEEAEERR, BEL TR
ERE . WIEX A, TR REBERKS N3N B A BRI (R 1 ~4 ) XBREEA,FIRK
AR REEIEENIFENFE R AR P 1 BEREH K 2.5 FEM 4 FH 5K E 97.5% 8
90% ; CSS HISE AL W IRFEIBTE 4 SF BT BAE , R AF R BN T 80% ;T CS10 #1 CS3 MR AF R R . B I WHrBL(4
~54E) B CS3 25 AAIE R RARTE RO T M 20 0 B0 B0 B R4, T 3 26 1 A9 4R 77 R AR 3¢ AN 28 s LB €S
MRERBRER B THE 82.5%; MEAEMRIE, N 75%. CRENR(E#R =5 F) . FRXRZORF
BRATH, b2  SABFANEESEE—ENES BABEPEINNREBHIRTREN 2HES
MR EXANERRERYEEEER,

23 BEHM WEAFEEOEEEYFFEMBEELRES, TREMKAHE SBERIRLS
BTSN | T S8 IR A 60 40 280 (R 0 1L 25,2003 F KA 55, 1994) o T BE A T T 44 70 Y R R 1 Y 16D L B 2R

k3 THREAMNHRSELE
Tab. 3 Comparison of suckering ability among famllies

2.5 44 5a 9

AR FHHRK TR FHERH HER F B R PR F RN HEEH
Family Mean number of sucker/ Sucker Megan number of sucker/ Sucker Mean number of sucker/  Sucker Mean number of sucker/  Sucker

(plant clump ") rale/ % (plant* clump™") rate/ % (plant chump™") rate/ % (plant* clump™") rate/ %
[314] 0.03 2.5 0.0? 9.38 113 32.26 6.13 96,77
Cstt 0.05 5.13 0.22 8.3 1.27 36.36 6.36 96.97
CS3 0.06 5. 0.39 16.13 4.35 74.19
CS5 0.03 2.94 0.13 12.90 0.97 38,714 6.03 50.32

CK 0.53 26.67 5,43 100.00
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BRTHEEKIAFE. )HERBEE ARG AT RONE, A& IE ML ABR RN
52 1 B ) EL A — B, R CS3 72 4 SE W EERIR S KA INREHE 2. SEFHNE. TMREHHERHKN
s & MU T A MARRANHERAR YR TLESN 1 ~2 4, XERYI A HERER R THE
BRI, 2) R PR B EENY HHERLME WY EARSHAAEARME S, TP
B HE A ENREGRE S BABM LA, —HRRRE BXERH. MEMETHAAKREN
BER— FORAS , RIS BE RO ST U5 T R bk B BE RO, X R RO — B AN ERFEE

SHEPRAE R Y 2.5 R R CSI R MBS KA 3 M ESRAYE FREE BWERMT N
BERIRIK Wie gk 4 4ERT IR SCA AN T AR R LM B, BUREEMBEARNRAER, A
CSS Ry THBEEEEH 355 12.9% ;CS11 WITBEREZ , PR 0.22 9 A7 (THEMEANR RN HERA TS
W ER MG, BB HIEBE s 6, IARAMEF R, Hat,CS10.CSL1 €SS RAMHEARE
 ORMtR, T R EE R B T RN, AP K R 3298 0.9 4 AT LLE R 13 ;)
AP AR T B BEM B EE 1 Bk L L {8 CS3 QO EETE B2, L R AT M BB N T A B
T osgnt, B R R B INRWEEAL K, B CS3 50, Hfh 3 AR AT YW ERAMYERELHE 6 T
90% B, BARTAET KR W IERE 100% , AV HHERBZTF CSll CS10 1 CS5 i MBHELE, 414
BRAD CS11 M IEHERR, CSS M CS10 (K2, CS3 & 55,

100 300

2
g 8

@
3
]

oo
<
C

{2774 Survival e/
[
| 3
% Trec number/tree
g
T

w
o
T

20 L . . . . -
[} 2 4 6 3 10 0 2 4 6 8 10
£ $Agen EiAge/a

——(CS510 —0— (S}l —&— (83 —w—CS5 —o—CK —+—(CS10 —0—C§)} ~—a—CS3 ——C55 —o—CK

<

B ERARTEERETHEALTE M2 BRAKEETERORALE
Fig. 1 Changes in survival rate of Fig. 2 Changes in trec number of

each family with eges each family with ages

24 HMEEL WEHINESEETWIERABEARKNEL, LSRR BB RAE(EL)
WU ZE 1 ~4 M ER, IR CSIL BBRBOSA BK 2 5h, Boh 4 5 F B BRI LU AR B R 3BCH BT T BE X R
B 3 e B0 4 00 5 7 I 85 BE S AT SR B B8, eh D BE AT K 0 R BR BN T KR SE MR, ¥E 4 -5 FEI, &
5 7 B B RR MM & T R AR GO BE K, 3X TR 4 T O BRI pO R s R R OB W R E AR R RAH
P, CS1 AR AR B K, CS5 F CS10 Bk B I KB, T CS3 FISCAE M R R R AR RR b
KB, HEFEREE o AN, SR ANEIGREREZ, B RRMERREMKNOERE—HHA N K
B4t 35 B B 2k, CS10 1 S5~ JLE AT 2, TAEWE 3, €53 Bif. FELWERRA.FXR
M#BEERTFEE,
25 ZREA BEEERMMOMIN, EARNHEMEES R, WAAMSEHE, SEEAZRIHRESR
K, BAZKPREZK HEIKALEK FELWMENEMNER., BTFARRRANHRANES,
HEESKNEANERAERICE, BMACHE RTINS ERMBERNELME. NE34 A, &
KRR <5 ENTHBEKAEARZRERN, ZENKEE /AT 1 o, HEBKETER,3 TR
R PR-ATHWOES, HEMERYN, SOESHBER, FHSEKNTYEASZRYRE
G R, S REMNSKARESHE LR 2 KIFEHE, Bh CS10.C511 MSEA A RN | KITLBEMA
CS3 0 CSS A AMEE 2 TR, RMRERAMNEAEY, SR RELK NG LB R#—FMK, 0
TP AR, XN A B MR R R BT S48 MRE.

STEEAR S K MEA SRR BT T (RFR )T ERFFRA, &ﬁ”\t’:#_%%rji@ﬁw&ﬁ%

HEFIN hup://www.cqv'»p.cé'n
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ER BEREXRBRERNS ﬁiﬂa‘ﬂz‘iﬂﬁ%éﬁmﬂzﬂ.Kﬁﬁ@ﬁ%&i‘fﬂﬁﬂi&ﬂﬁéﬁ,E%fﬁi&ﬁ; :
AHABRREEARTIRR+TLEM,

8 ¢ 14
7 12
6 £ b
ﬁ £ 10
5 ® g}
g
i 5
2 s}
2 2
I P—
0 0 @ o
2 4 6 8 10 2 4 6 8 lo
E3Age/s

FXAgen |

Ml ERALHESEEFLLER B4 ZREBABZEELMD
Fig. 3 Change in mean length of mother Fig. 4 Change in mean total length of

stem of each family rattan clump of each family

4 ERRBEKNBERETAFEHR/F 2K
Tab. 4 Varlance analysis of mother stem length and total clump length of different families at various ages

2K Mesn length of mother stem B2 Mean totad length of rattan clump
1 BRER -
. DF BF F& \ B FiE .
Agels Variance source Sig. Sig.
Mean square F value Mean squase F value

s K7 [ Among families 4 1.250 4072 0.003 1.203 3.786" 0.006
’ X 41 /8] Among blocks ! 0.050 0.162 0.668 0.074 0.232 0.631
4 R F M Among fumilies 4 0.944 5.168™ 0.001 0.838 3.960™ 0.004
X[ Among blocks 1 0.016 0.0%0 0.765 0.000 0.000 0.991
5 F R 8 Among families 4 1.606 4.919"" 0.001 1.530 3.250° 0.014
X 18 Among blocks 1 0.000 0.000 0.998 0.208 0.441 0.508

0 R % M Among familics 4 3.776 5.7 0.000 4.278 4.660" 0.001
X 1 (8] Among blocks 1 0.705 1.078 0.301 0.893 0.972 0.326

DO* HAHRABERBEEKE. * and *# indicate significant and extremely significant level reapectively.

FRRESBEEMNERDO fﬁm‘&ﬂlt&aﬁgi’cfm&azﬁi&ﬁzmtﬁ.%%?%%ﬂ:?&si{li@ﬂ%m‘éﬁ
F,CS5.CK 5 CS3.CS10 2K CSI 5 CSI0 Z MM FERBELR EBEASERIER L, CS5.CK5
CS3.CSI0 ZRIAATEMBEER WM CS 5 CSICSIOZHMAEEREER,

3 Hw5itie

AWIRB M 4 MASERBARR B — RS BB e RERST FRBERREEH
WL HERBERS RO ME TSN KR L& AR ER BANRRRNRRERTE
SRR M EI8 28 (B A7 L1 46,2003) o FE P B9 R B0EE AR 0 IR SR O T SR AT O 2 007 (LA L AH SRR R 57
17,18 IR E 0T 8 P B AR B TE AR, Spearman 136 RPGAF) 0.530, PEHA R K BOAT LI X B R BT A
R FRMIIT. B ASAB R E RS H AR R (R R %, 2003; 7 5P 4 ,2003) , B8 76 41 6 0 3
42 7R S 01 T2 90 Rt 85 55 o) BB KR 25 , IR T E B0 26 R AR IR A AT o SR R AR 1847

LA A KB, 8RR WRTRETR <4 FFRRE, W5 E RSB/ REL TRER
2, SO MUK S B T R AN, X R B U B RO B B FORT b RS O 3E B B U BLF R A R
B L0 LS O R T 3R, R R R AP R — R K 5 — I W LR BR R AR K 3
FENRETEEIA, 0 EAR O — A RIFI L IR {2066 4) B AR R AR B (IL: 8, 2002; VR AL S,
1994; Nur Supardi et al.,1992)0 KRAMBHRAF~ENER, AXLEXAMNERRRE, HFEIE
KT, — E TR B AR B G BE L ST AR PR AR B L B — B 55 — O T P BE T AR R R
BRE—ALHHE R, AEITBRE, ZROBERIYE 5% L, SR AHE ST 00 B8 thasatt, o
EABEIF AR Bk R B AR R B B BT B
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IR RMWEREN MR FREN, NG LE—5, WA CS3 240, A3 MABREMHTY
WERATHWEREERTFLEN, TLUANHEEREZANBENRTFESAEN, XH AL TN &
R S AERRERHETRH R, ST BB =450 S0 B A SRS WA EGH
FI 2000 R HABERAEFNSHEREE WA TRMAR, B ET T KM, A FR0RH RS
HERFEHTLAR(R—,1997), AERAPEANZMBABRAN KK, NATHENIFTRER
FROWBEFET ORI HBESCR R EER , A F#R CS11 > CS10> €55 > CK > CS3,

BEABZKHABARZRKIR MR ER RN B EZRAREFLEREREAEEZRARNERR
K. BASEKRSRERNERKMABHATRE N . FHBEKB KA —ERMEIBERERKRZ
IR, XAPETRAVRESENZN BEIWHENFPIHEARBEL, SEMEEBREANSZK, B
HAELSTREIFHNEZERRER TREAH I PABRRIEBH 238, 8- H CS5 M CS11 R RAW
XRS5 CS3MCSI0ARMEEAERR.

HEMNAERRENEKRASHAGEHNERBALT E—BER 0 C3 EY PN ALK EAME, A
BT 9FERNIRIRE;T CS1 ARG EESHIERDE, AUTR, HPERERFRELR
EHEHREHEENAERBI (RIS, 1998, FHEE,2003), BTFRARRESFEENEY, HANMERER
REFESTESPCERERE A R RN B R, XHEBE A FTHEENERFERNIHSH
Br(BEE5, 1997 A TF ,2002), AR AXTHRERABHAEARGEERENERERZBHTIRRARE#TE
KEREERMSFREFTEFLEN QBB TRERARRHISTRRZELNGHE,

EXFMFTHABERABE 4N X E5FEEAERNTFTENREALERE. D TFTRESMHERFR
FFIHF 20 2 90 E (R LS, 1991 ;K 778K, 1993 7181 %F ,2002) , W R HEAR ML FHRH &, Bin L 4%
EBE, MBS ERERERAESHRMAAERARE, SR EMMABRENRE, HRMOE
BERBEERARR . FRAFNEAGAEFMOPIR(RERSE 2003), BN AREHFREREMBI2EHE,

g ¥ X W
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YN N S A
wH e [FEA] AR BEK Fuse’

(1 B R R BRI BERLAT M 510520; LPEHLBEFRBATRLIRPL  FH 532600)

A OE: REAMEHIIax3Im(A)2mxIm(B) 0 mx3m(CH 1 mx2 m(D)4 PKEHHE TR, SHTFEM
BN RAEAT A K SRR A . SRB BB S MDY @ 25 1 70 2425 1K 39 RILE B 00 9 B 7 90 K L BRI A
HENAMTRE, EEATEN 6 FM U4 FNNWRALIERSEFNRBEER TMHGBERXDEY
RS 14 ERT A B RS F YR 14 R A R AR T, R A S Rk A HE
FLRRMAEBRKRBHEREEAMNTER ARG EAAIEER OEREEB DR AT - FREMT T
BIFERBARAR  AAFBRRELHH MRS ZEHEEBRRK RELEASBRCSDAEEEL
L AMEXMYERNBEFRRBFRR R RAEEH AU CANEES RS FRGEREDE 2
PSRN 33D H b BN RBF EERRBATHNY TREXRFERAInxloRInx2m
EE NTRBREONTR ETREANLERA,

XM KE, EAEE, WA, B2 XK '

hHE5 %G :5759.8 RRFFILEG A 3RS 11001 - 7488(2006)04 ~ 0057 - 05

The Density Effect of Daemonorops margaritae Plantation

Yang Jinchang' ] Yin Guangtian' Feng Changlin® Lu Lihua®

(1. Rescarch Institute of Tropical forestry, CAF  Cuangzhou 5105205 2. Experimental Center of Tropical F. orestry, CAF  Pingziung 532600)

Abstract: The density effect on the growth and yield of Deemonorops margaritae plantation has been analyzed on the basis of
experiment of planting density including3 mx3 m(A), 2mx3 m(B), l mx3 m(C) and 1 mx 2 m (D) 4 density levels.
The result showed that suckering ability, mean length of mother stem and mean total length of the clump all increased with the
age but decreased with planting density; suckering abilities among different density levels were different respectively at the 0.05
and 0.01 level when the stand was 6 and 14-year-old; plant density had no significant effect on mean length of mother stem in all
ages but highly significant effect on mean length of rattan clump at the age of 14. The self-thinning rate of 14-year-old stand
increased with the density, gaining highly significant difference among density levels; the stand diameter descended with the
density approximately and was different a1 0.05 level among density treatments but they didn’t exen significant effect on diameter
when the density increased or decreased to some extent. The clump output reduced with planting density which caused significant
or highly significant difference to the clump output under the different density levels one another excepl level A to level B and
level C to level D, indicating the most effect of density on the stand dismelter; by comparison,. the stand outpul increased first
and then decreased gradually with the density with no significant difference among different treatments but a peak value under the
density of 3 333 individuals per hm® . Based on these results, the spacing of 3 mx 1 m or 3 m x 2 m should be recommended for
the purpose of both higher output and better management of Daemonorops margaritae plantation according to practical situation.

Key words:  Daemonorops margaritae ; planting density; suckering ability; diameter; stem length

EHREERGMASERSUENEERT WERBATHKET O XBIEE. BMEEEEFN
ARLEFFEBRNOLBERZ — WA KU B EH R R H. 5 5% % 3 # K ( Cunninghamia
lanceolata) \ 5 BB# ( Pinus massoniana) . BT ( Phyllostachys pubescens ) .3 ( Populus spp.) 1< [ LU 35 oF#4 ( Lanix
olgensis ) AL HHITHRAME BB THENRRE, HFEHWES THUER (I E %1995, EHBRE,
2002; 0 5 %, 1998 LR 4, 1998 W AEE %5, 2002; REF 5, 1998; KA H 5, 2000) o H P9 SME 3T 4% 4 7

R H 22003 - 09 - 28, .

BB E R+ E R B M A RFBH R (2001ba506b04) & ITTO T B “ 35 T A 4K U 19 o B0 45 4 B8 ol BT 5 4 28 R 10
fi2 /1 " (PD100/01Rev.3) &

CHBMARROETEHL . KR BB RBER BHES RHLBN,
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(Rattan) A THBEHREFEF BT KERER (Wong et ol . ,1985; Chin, 1989!;Cecilin et al.,1992; Nur Supardi et al .,
1992; VAR A %K, 19945 Rao et ol .,1997) 1B ¥ Bk 2 22 B 50 70 28 56 2047 , 90 [ o o 2R F) R 8 A 5 BE AR 18
MAENRMBERE, ik, LU B ( Daemonorops margariae ) N THH &, BF3E — & 3L M 5% 4 T A B 854K
FEXMEHEAIDERAKAENER, BT EBALHROEERD, ABKRLEEHIRHH2ZKE

1 Ko )

R K A F T SRR AL KB P ORI BB, 22°07' N, 106°44° E,JR B8 M E KSR,
FTREFXEAR. FLHTR21.6 C,BHLM 1 ARFHSE13.3 T, RBRHRMKE 0.1 T, BHH7A
B FHSE 27.7 C BB AR 37.9 C, =10 CTHIE 7 596 C,EHMEKE 1 388 mm, FHEXR 1275 mn.
A EER BT BRI (P, massoniana ) , 1984 SEXE K, B F 1 650 ¥ hm~* ;X E 0 38 4R 320 ~ 360 m; L3N
EHAERETNANFKORMEONR, L EEFI10m UL, RIBERAASRE 26.1~402 ¢ kg, SHE
1.024 ~ 1.374 g-kg™ ', BB A B 13.59 ~ 18.01 mg-kg™', MW AR 17.5~30.5 mg-kg™'»

2 HMESITE

2.1 BN

FHIEEATHEMBAR, SYEAHAAKR, BH LRI MEARA 0.5 JCRE M, FE AR 50
emx 50 emx30 cmo FAEKBFHEY , BHEHHE . ENE3NARERERIMULAIE, BFET 2 KFE
5 34,
2.2 BB H

RAMNEART, ZH 4NN RHE 4 FFEELE, 1 mx2m(D), 1 mx3 m(C),2mx3 m(B)f3mx3m
(A, 16 MR RR/IEAKFE, B/ARER 600 o’ BNMPEHNUERE 2 THREEPRYPH.
2.3 HEFmmss :

EWHREHE2EARNEHR . FI3~-5EMES/PEEANBHREBHE KK HFESE 14 F6, RES D
RIFECHEAR B BB, 3 R A RALBRE 7 R 30 T AR E B KB P RBRE 4 m UL
ERER R 2 n AN ER BERE. BEOLBMSFETEIL LA SPSS KK FH#TT.

3 ZRE5M

3.1 EEEEIRER

PRE R EENEYESE, LREHE AR AR, R BOAM SR R UT8 I, 2 i
RAMSZR(BHWSF,1993;FBAH,1994) HENTABEANFHEBORERT. R 1RBTHES
PE 7 R4 U B0 0 8 A0 208 4 04 ¢ T A A 1 4 b I 4 40 TR BB TR 340 o, BB JE MM KT OR D 7 3 47
ANAMEREMERSAEWEE AT 4 €, BRAFRWE AFREEQERTHEBRKBEENR
Wi, FEEELBRNERBS KR, FESTER(EXDRY 4-Ss ERNXANTREFZRTEEE
EREZER 6 FN FREENWENNEREHE

EFAKEL 20 ASDZHERBE WEN,H ®
) F1 BWRIHEHERNER
K@%%#ﬁﬁjﬁﬁﬁ,ﬁ* A\Br?‘ C.DZEERY Tab.; The change of suckering ability
RERMEF KT HUTERLEXER, FREE with planting density | plant’ clump™’
)W EE TR K /MERIR A A>B>C> D, JRRARE % B Agela
ensity level 3 4 5 6 14
3.2 mgmﬁm*ﬂgﬁa@%uﬂ A 1.0 1.6 3.0 4.8 18.2
PHE SR8 n AR UB M EES B, M AR B 1.0 1.6 3.0 4.6 16.1
MBHMK, FRBRAZR A REEL, BHER ¢ .o 1427 4 ) 1.7
R s N D 1.0 1.5 2.6 3. 9.1
A3 ﬁﬁ,%ﬁ%ﬂﬁﬁﬁﬁ&ﬁﬁﬁzﬁg,&ﬂﬂf%ﬁ OWEHELB L4 MEHENEHETHTES, THEHR

BLOTEFBRERZE, NEITEH, BHRFERI 3 RSN, Suckering ability is oblained from the averuge value
QEBTI ,K[ﬁl&hﬂfﬁl i .ﬁ,% R??&ﬁ%% , B BN of four blocks. The following relevant indicators are similar.
EAERILFRA B W B FR A Ak ER
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w;aW . BRAS BREANTIKREERN 59
BEARZRABOE N, A R & B2 WO R MW A
) BERMEROEPY K. FEMTF Tab.2 Variance analysls of suckering ability among density levels
BRESRH,4-6 FHMKG TR IREK v 7 . e
N gela urce of variance ean square
ZRABARERERARFER 4L P Treatment 3 0.035 1.563 0.265
BELS MEBELBEER Y 4 K Block 3 3.352 30.578 0.000
BR ;14 T, BB S & RB e 3 omr 3 ouss
PEEBERH, ANBEARZELNY 5 ig Block 3 1.220 22.010 0.000
{ Error 9 0.055
AR BEKE, AL QR 443 Treatment 3 1.079 5.169° 0.024
. . 6 X4 Block . . .
R 14 0 BB KR £ o ;oo e o
A C.DZETMNELASERR 45 7 Treatment 3 68.077 21.076" 0.000
#] Bloc! . . .
s52%, S - A

R3 TAERKEHHKGEKNBLABERER
Tab.3 The change of mother stem length and total rattan clump length among density levels

L] R E R BABER

Dii:klj;l Height/m Mean length of mother stem/{m - plant™') © Mean length of rattan clump/{m-clump™')
3a 48 Sa 6a 14 8 4a 5a 6a 14 a
A 1.0} 0.71 1.43 2.55 10.58 0.72 1.91 4.07 46.4
B 1.02 0.65 1.28 2.31 9.53 0.66 1.73 3.74 37.68
C 1.03 0.65 1.29 2.29 9.28 0.65 1.7 3.38 27.25
D 1.a1 .63 f.16 2.11 7.18 0.64 1.48 2.91 17.63

3.3 WEI ARBEA KN T4 14 ERITAEER EHEQE

B3R 4 ", T AR 8RR Tab.4 Self-thinning rate of the stand with different
B HEREABERNTL. F& dengities at 14-year-old
SFER (R 8)RY, ARG _EEKF Doniy vl A b ¢ D
" HEREANR No. of died clump/ (clump* hm~?) 46 100 292 613
BEFERBER M. & Q K1, A BB Self-thinning rate /% 4.1 6.0 8.7 12.3

S5CZHABEER .M AS DA
MAERBEZESR, ULTH FEMBRARBOABTEENE S, BEBLX, AHBHBX,

RS FHRERMBABERHFTESNK
Tab.5 Variance analysis of mean length of mother stem and mean length of rattan chump

. FHRER BARERK
f;ﬁf % f@:ﬁ’-{)ﬁﬂﬁ df Mean length of mother stem Mean total length of rattan clump
ge/a urce ol vanance
5 Mesn square F Sig. P75 Mean square F Sig.
4bH Treatment 3 0.004 5 1.238 0.352 0.004 5 1.187 0.368
4 X 4 Block 3 0.039 6 10.785 0.002 0.046 0 12.021 0.002
B Frror 9 0.003 7 0.003 8
463 Treatment 3 0.047 9 1.592 0.258 0.123 1.295 0.335
s X 4 Block 3 0.999 0 33.187 0.000 2.514 26.451 0.000
B2 Enor 9 0.030 1 ' 0.095
45 Treatment 3 0.132 1.188 0.368 0.996 3,536 0.061
6 X £/ Block 3 1.092 9.838 0.003 3.179 11.285 0.002
R % Emor 9 0.111 0.282
48 3 Treatment 3 8.116 3.282 0.072 624,724 8.057"" 0.006
14 X 4 Block 3 0.791 0.320 0.811 19.19 0.248 0.861
W3 Eror 9 2.473 71.542

3.4 WHEMERNEW

BAEL HRRESE MM, YEAREEESE L Bk be B ILFRA R, R
WMAEMEE . ASBCEDZRAHEBERE/N;TMABSE C.DZEEREK, EHFTEHT(E )T,

EEMHITERTEBEFR FEEBRERZXN MO AREFEBS DXMFERERR MAMEE
KFREBEER




BEF hnp:l/www.cqvip‘corg

60 B ook B o2 42 %

3.5 WEXHEHKEREKI . #6 FRBEHSNERBTL

B B K BN E R IR R e B A Tab.6 Dlameter change of the stands
PR AXARRRERRTI R, B 1 ERNREE g
R 7)TT &, B AT B Rl 8 BE 10 38 0 T S i o D, T R R H & Diameter fom 135 1.36 1.25  1.22
BREEFTEAHMEHMEZSBS AREB S CZAF '
BEFNNNAB, 2FENT(RS)  FERAERTHATRYEFZR AL QREBENH:A5CDZ
RMEFHEIRBEKTE,MBSE C.DZEAH=4EBEMEBEEF; TAREEBEHRE>~RUER

HFER.

7 14 EREKT R ENEL
Tab.7 The output of the 14-year-old stands with different densities

W Bk E2):E g RETEH BT ) T 7a 3

Density level Planting density/(plant*hm~?)  Current density/(plant-hm?)  Clump output/(kg* clump™') Stand output/(kg*hm )
A [ ] 1065 6.7 7 150
B 1 667 1567 5 7788
C 3333 3043 2.9 8 857
D 5 000 4 385 1.9 81353

TR T RN T T T Y TR T
Tab.8 Varlance analysis of self-thinning rate, diameter, clump output and stand output

¥R ERER BEEHM o sy F Sig.
ltem Source of variance Sum of deviation squares Mean uquare
I 4 438 Treatment 0.015 0 3 0.005 0 8.337 0.003
Self-thinning rate iR % Ermor 0.007 2 12 0.000 6
b AL T8 Treatment 0.059 2 3 0.019 7 4,840 0.020
Diameter R ¥ Eror 0.048 9 12 0.004 1
AN R S B Treatment 55.292 3 ) 18.431 19.029 0. 000
Clump output B2 Eror 11.623 12 0.969
SHrER 4E 32 Treatment 6.493 3 2.614 0.823 0,506
Stand output R Emor 31,552 12 2,629

OBERARNABR HFEBEBTFMFABRSHELH0,H#17HES. Due to the insignificant elfect among blocks, sum of deviation

squares from them was added to that from error to make further vanance analysis.

4 GRS

V)RR BE S FAE B A8 0 T HE K, RS AR B R A0S TR B . M BME R <5 it , ARIEE N E
EHEXRRBEFALHABEIME, MERAEEM, AREFLHEANERREH A, UBXD B ERK
BEKE, RFEENMNHEARMIE I D>C>B> Ay BENEFER 4 E WERKIEZTAFHBWE,
PR EE TS — AR E AR ENMANE S YHELS(193) MRS R AR -3, X
A SN R AL A X, AFRWENTY, HEHNRS ARATEOHERENET
BN ZE MR, BRI BB R R EO% I, X 5B S (1994) TR GG, HEENEFIN
BEEREN THEBKX,BEARENA AEANEFHBREI, NIMFBHERNB D,

DBEKABALHE KN E—FBFLXENREENE W FEEMN I LR, AW, EFER <6
i EEFENHEE  FENBEREBEATTYERYE AL, FAAEENLEEFER; 4 FHAES
BRN FEXNHAGBEREDEL R BEASERTERBEER, EHRTEERAT, RERYKT
BRK, - ERNERMERMENT R, UHEENEAEYSRKOEHMATFHEELNER. X2H
FHEAFYOKROBEAR SRR AR (G MILSE, 1993; FBAISE,1994), B 5 5 EHIK R R &, M
BN FEENE AT A RBNA AR, BERNSHERXER K.

3)XEHE RN B B ARBIA F HIE ARG, B HR R A b, R [ 8 BE ] A B A K Sy
HIRD>C>B>A, IMTMMBERATBERERKIBH - KFEVEFIE193), RRTAREEREFT
ERASHNDETURBEAANTESEE. BREABS —BAKRNESEYEREZRRK, BEENH
BaHENERNS K MK (EBIRS 2002; L5 %, 2001 ) EHHE L,
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B4l BB B %, WAL AR 61

) B B 0 0 T L5 AR /TR K B — R N, T X AR R A B R

R, SRR RS R TR BRI, BN 111 hm B BN TF ®E Y 1 667 H-hm 2Bt
HR RTESHEEBN A TFRANEARE HEANESRMAEX, 4R XTREERTE—SR
. BTFRITEABZHETARY, AFEREH, B EEREAR, A5 2~3 m LB MBED(ZEMES,
2003) AT EBKERNEEET A 2 m LWETARE 1.3 m ik,

S)RAFRBEEREENMTRE, HUTEEBS CRANEATRERBL, REF ALEBR
CHEDZEERFZR/ HUFENYLIBEIRBEFER, SHEL DR RIEIRALL, SEXLEN
FHEROEHRK, MBEXRLATRUBEEFEENYKEHNEZSBLS ARTEEMESEFER, HUF
EEAFIZBHENETERREE. BANANBRNEEBHTENEAMBREWARENOKS BERE
AT E&EF,198), HERLRIANUEE FHOFERANEZR  CREREZRMMNES R,

BREEB/N AATRHEE BAFRIFT—-FRA KO EEEHRE BN ERE K MNER
(PR, 1996 BRIESE,1002) ATIRBABENENTEN FHBBRMNES~EELEE., BERRER,
BANATRSH I C>D>B>A, Bl BAFES R ARV RAEE CHMD, KM DEFHEKK, XX
Xt AR5y 4T B B9 B A0 SR (Nur Supardi ez al.,1992) , T A EMRRERA; HE BRI BRELCHMD
MWK EARTEIRRKR EFEHE BWEELFRLTRATE BIMEE A X/, FEESFAKE, &1
R ETERABALIKS , TRBLERINEFEERRAI mx 1 m B3 mx2 m EE, ATIEERBE
BMErF®, L ERARNEE,

WEBEUNEARBRNE THITERLNERNABERNYE W, L L@ EBEXITHRA
SHELHEALEKNEERRGFEMNS,1994; Manokaran, 1984) , H A 5 % R % B /8 A 3 R v 2 B A
RERSKER Bt 2EFHERERNERAERTSENRTR.

# F X R
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5 FhAE K IRTE 2 WS A KA R N

waa', PAX, FFR4E", ZEK, HE
(1 b B LA F5 LR PRSI, /K A 5105205
"2 YRAAEMFRALEAT L RSP, OB R 532600)

BE: FRS BAFLEAEEMEBAIRS FERZHHAERRYURHS, & Richards,
Kod, Logistic, Gompertz fu Mitscherlich % 5 ## Bib £ k 2, QR A IBEKBEK, WE KD
WREEENHAERER, AAMNARBEFTA LI, BREYM: B Mischedich F R4
Bob AW ERMAARFHANTO0.90 40, FEFRUAQAXIHHH T0.92; Ko fu Rich-
ards ¥ 2B A KB, Gomperz F#%k %, T Logistic ## Mitscherlich 7 A HRAKE; 5
Richards ¥ 248 I, , Korff&iﬁﬁ’ﬁ%ﬁﬁﬁ#%ﬁﬁﬁﬁﬁﬁﬂ&&%ﬁ FEATHRIE

A R RA TN E KA,
X RoFAE; B AKTR; AKHMEA

HH¥*S: S92 IRIRIRER: A YA, 1001 —389X(2007)03 - 0217 ~05

Application of five growth equations to establishing growth models
for Calamus simplicifolius and Daemonorops margaritae plantations

YANG Jin-chang', YIN Guang-tian', LI Rong-sheng', FENG Chang-lin?, ZOU Wen-tou'

(1. Rescarch Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou, Guangdong 510520, China;
2. Experimental Center of Tropical Forestry, Chinese Academy of Forestry, Pingxiang, Guangxi 532600, China)

Abstract; Based on the data collected from permanent plots and harvest trials in Calamus simplicifolivs and Daemonorops margaritae
plantations in Dagingshan, Guangxi Province, five growth equations were utilized o establish the correlation between age and growth
factors including the length of mother stem, the length of sucker stem and the number of sucker shoot. The fitting effect of these
equations was compared. It was found that R® of growth model established with each equation was more than 0. 92 except that of fit-
ting the number of sucker shoot of C. simplicifolius and age with Mitscherlich equation, which was less than 0. 90; Korf and Rich-
ards equations fitted the correlation between growth factor and age best, followed by Gompertz equation while Logistic and Mitscherli-
ch eqations performed worst; Korf equation was more suitably used to describe the growth characteristic of two types of plantations
than Richards equation, indicating its greater applicability to establishing growth models for C. simplicifolius and D. margaritae
plantations,

Key words; Calamus simplicifolius; Dacmonorops margaritac; growth equation; growth model

A ER BB REMFRA ALK . FREEKEBARTRSMTE, wRAEITERE
M. EFENSESSMEEARAFRAERNEREE, MERRNRBARROIHEA, BATE
PLEAR. BRBESEEBEIS, BBAF. ARER. EREGMSFEEEEE B4 KRR
HE, BERAISHAENEERAR" 7, S REKFENOTIREME A, E—SRELRET
ATHEROBENE . SREMAEME, T RURERIE FtE M BTR B A RR T A S e —F
AVUER— R NEER MBS . RETIM RIS AP A ROMRYE, AixtEMERT
BHETRIHA, IRFEEAGENER BN ERKSBHTEBMERNME. A KFRLELT

BEWA: FEALNEIIRENEESVIBTE (2005 - M ~E13); BR “+—1" BOLEH %S YR H (2006BADISB) ;

ITTO M2 4 £ BT BH T 8 (PD 100/01 Rev. 3),

HERT: BBB(196-), B, BREERA, BEFRA, NBREEHETSSETIR.
WHRBR: 2006 -12-29; ¥ERME: 2007 -03 -05,
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HHBRIBRBOEK B2 XY, SRRFBIE, BSERFBRHTERER, EAE. 82
HeF, FESHAEURNEYEE LT ERATEYERERPRS. AWM ARE NERERT
B 3EH Richards, Logistic, Korf, Gompertz il Mitscherlich FRl Y BRsME R SR X B
BT SRR, BB, SOBHBEIR ST ANE, RESAWENERT, HIEZT, Bt
SRS BIEBRAR AL KT NR RS, BR{UR%T Richards 0 Logistic 7784 SR T MW
I BRI RS R KRR, BT ETREANRKLR, TARARARSERTBE
AR, WTTHE SRR RS AR A TN E RMER R, BHT
B3RS AEISE KRB EELSTI t, ATOVERNRESERSBRIRISS,

1 BB5AZ

L1 RBHELR

2 FEARRIRM AT A R T A AL R PO R AR Y, dbE 22°07', RE 106°447,
BETMEERSE, TESHEHAB. FPHKE21.6 T, BXN1 AHFHKA 3.3 C, R
ﬁ{&é’\iﬂo.l T, BAKNT BHTHRE27.7C, BRRARSHEA3.9C, =10 CHRAT59%6 T; fEFE
Hipesk & 1388 mm, FEE|N 1275 mm, FAXTEHF81.75% ; 4EAM 1512 h, R 0.84 m-s™'; i
SHIE R SR T AR LT, R LS m L, tINBIRKME, pHIHE44-4.9, &
+ERRERE SR 26.1-40.2 g-kg ™', HEIRW M b BERF N BEAR (Pinus massoniana Lamb. ), 1984 4
BEbK, BEREN 1650 #k-hm™?; KX MEIR B BE 320 - 360 m, M HEIRI ERNF A FE(Cnelina
arborea Roxb. ), 1983 4Efbk, AR 1 650 Bk-hm™?, MERFHE N 330 -370 m,
1.2 Wit

ﬁﬁ&ﬁﬁ%ZA%ﬁ Bl AR W I ALSR MO o BTSRRI T AR T RERrE R
ATHAEFRTIRRAS T HEEATHARSRE 2 REESRED SRR ER DS, BHERE
Eﬁﬁﬂ%k¢%wmxnm.ﬁ&%%ﬁﬁﬁ3mxmm$woi;ﬁﬁﬁ%ﬁ&m%k¢%wmx
6 m, BAREITIEN 3 mx1 m, AR 30, RUGRITBTE 2 H EEHS TH#ST, RABNEAR
W, BAERYEEE4 ARG, BRAS NI, DRAFHS, HERAIKEE, §/DRKEREAT
FhHL 10 BRIFINLBRIC RS S . B, SrEAEORB/DPEA/NMI20 mx3 m, %ﬁ%ﬁzmwnnﬁ
BRI /PRA/NF 10 mx3 m, #RITEHN I mx3 m,
1.3 RERUHSEIBRE

AUt PR AR TR BT )2 3, 4. 5. 6. 10 f113 a, BT 4 WA EMN, SWMFAZTRFEL
MEBAR K . SRR TR 10 o Bl TORMIBERE, A 30 AEEARREYLER 10 AMEARTTER
SEAITEN; TG 13 a BEXHERICH 10 MEA TR ZNE, FHEERY S m D LRI K. R
B SR A VAZERTIE S 3. 4. 5 1 13 a, AZERS B IARHE M I PT A A MO BR BNZE K . SRGRE
Wi, 7£5-9 a PEAESETEHSHERXERRBERANBARTLE AL, HERTAEHE
PR . WK REERE; FNARTFS, 6.7, 8, aXBERABMEL, 2. 3, 4 FES PRIK
W, PR S ERXENASIEES 4 m L ERMEE, RERETAANR, BEESUK
HE. HERA B SR Rl B AR, TOSRWUS SRR B R i s ARYEHE AR K BERATI B (A S
RESNHEZ FRHXEER, SHUBFRE6 m A K EUREMTRIE, FERRETENL
F)F Spss10. 0, Excel 2000 3K #4THIE AL AT

2 BRE5GH

5 PR K F R A BT IR 10] . FIF S04 A KR SR RAE RSN, &
# Richards, Korf, Logistic, Gompertz Fl Mitscherlich 5 #EEE 4 KR, SlE L EAEERK, 2K

MPER S ERMOAXER, SEREKTBOUSHEREL 2,
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B1 EKHEHRHERE RS WENNAAR
Table | The result of 5 growth equations used to fit the growth and suckering of C. simplicifolius

2 X AR L3 30

FRER OB BER
a b ¢ R e tew  CAILL 4y MAIL,

- 8%k 46. 90 0.193 4.576 6 0.9919 18. 19 7.63 15.18 12.69 2.53

Richards  y=a(l-¢™™)¢ H%E 79.52  0.2196 5.3043  0.9865 6216 7.60 26.26 12.50 4.47
B 7.554  0.3648 62392  0.9451 6.263 5.02 254 8.15 0.67

X HE K 9491 147100 10263  0.9927  16.36 7.08 13,18 14.08 2.54

Korf y=ae ¥ WL 13476 729300 1.6408  0.9867  61.43  10.22 26.95 18.47 3.97
WEY 9.163 226000 1.73882  0.9470 6.040 4.46 193 7.91 0.66

BRK 35.95  4.0390 0.4825 0.9843 3505 8.37 17.98 1.5} 2.5

Logistic y=|+:.-‘, WEEK 042 67060 06826 09814 8598  9.82 25.21 12.82 3.48
WEH 7.061  3.6470 0.6044 09338  7.544 603 353 8.35 0.68
BEE 46214 0.00024 0.000074 0.9889  24.80

Mitscherich y=a(l-¢")  BZ K 169 59 0.000 13 0,000027 0.8966 477.67

[i3 9,039 0.4985 0.1700  0.9460 6. 160

f3x$ 2.1 1.9650 0.2526  0.9908  20.53 7.78 1571 12,25 2.52
Gompertz  y=qel =™ e 67.88 29900 0.2934 09862  63.56 10.19 24.97 1531 3.55

i3 e 7420 2.0980 0.4028  0.9437 6.418 521 273 816 0.67

By HEEE, < 9ER, ol b, c HRERMBI, B HENE, G IHKBBEH; (o WEEE R RXBIRANNER,
CAL W KRB B, 5 BT RBABRAN ER, MAL BT EREXARKH AR,

F2 EKABEMNABERKSHRISHR
Table 2 The result of 5 growth equations used to it the growth and suckering of D. margaridae
3 X PRZR L3343

a b c R ¢ ten CALL, t MAL,,
Bk 11.25 0.4103 8.4130 0.980 0 4,827 5.19  3.88 825 1.02

Richards y=a(l-e"™)* HEk 28.29 0.3798 16.3550 0.9627  56.52 7.36 10.08 1121 2.00
B 18.05 0.2940 57250 0.9393  3i.00 5.93 601 970 1.32
JEk 13,10 36.9200 2.0840 0.9773 5.466 4.68 298 804 1L01

Korf y=ae V" Bk 3575 1121500 2.2536 0.9627 56.44 6.90 8.4 11,65 197

i 53¢ 24,67 19.6950 1.4888 0.9397 30.77 54 4.64 9.67 1.30
BiK 10. 64 4.0120 0.6664 0.975 4 5.917 6.11 532 840 104

FBRER ¥ oOB ik

Logistic 7=|+:‘_- WEE 2552 5.8618 07271 0.9567 65.52 8.06 12.76 10.69 2.08
WEEH 1628 3.8896 0.5520  0.9323  34.56 7.05 814 971 1.36
BEK 1400 04949 01647 09645  8.557

Mitscherlich y=a(l -¢*™) BHEK 2365 0.00481 0.00123 0.9338 100.24

WM 2715 0.2843  0.0924  0.9363 3255
HBEK  1L15 23313 0.4377  0.9800 4.821 533 410 8.26 102
Compertz  y=gel " BWEKE  27.96  2.9%54 0,400 0.9626 56.70 7.41 10.29 1L15 2.00
RS 1754 2.0600 0.3342  0.9384 3.4 6.16 6.45 9.67 1.33

B oy HEXE, x HER, o, b c HRPORBBI, B HHEHEK, ¢ AFABBTH 1o B EE R RSB RAHNES,
CAI M R RERBAR R, ho PR RABRAMKEN, MAL, BT84 K BE BB A3 .

HEL, 2098, 5 HERTBOUAOMRRERSAHEN; B Mischerlich J7 R4 A0t 41
BZERAAARIEHNT 0. 90 51, HEFBISHHEHERINEOC. 92 M L, FRELERFBIUE 2 #
A REBORRZEREK, |

X FHMAERE, Mischerlich FREMSHOBEFERAPERKIER X, SXERUEHEZHEIT,
WM RS o ZRMEPFFICRK, HBROMSHEERBE, B Mischerlich F15h, 4 MHERIOFHE
{E R SERRIRE{E , H K/ K Ko > Richards > Gompertz > Logistic 7758, 18 5§ Bfth & Korf > Rich-
ards > Gompertz > Logistic J7#8; 55k, 4 MHBRHR M4 A M7 B % F 4 K BX PR KH R4E
RABAEBMA R, BAKMHENESERKR BB RMERNSEIUFRARMN, B ERNESE
KERPHARKE, MERBEK, RERYZEK, EUSMXIBLEBF L Kol F1 Richards T,
Richards ZERIR B M- B E KA, BRKMPHEREIPRFERBRANOERILFHR, X5
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COKASHEFIBK; T Kod HERRAMN FEEKN, BERKMBHZRAFEFERBBKRIHAES 2
i, XEEMARNERTBRE—H,

XtFREE, Mitschedich FEBEMA XMMQWHEHEKBLR, XE5EFERMERBER, FEH
PIAWE A EBIE, %R Mitschedich 8, HE 4 BRI ERIESHER K EHBE Korf
> Richards > Gompertz > Logistic ( B Korf W& FF 25K B BEBE /N T Richards 5 885)0); 4 A BERARE
FRAY A KRBT AR A KR AL AR S A S BEAR L, (B KNI BE A AR A R h B K (A RO 5
EM?%&W%%E%E%ﬁ,ﬁ%%ﬂﬂ%ﬁﬁ@i&ﬁﬁﬂﬁkﬁ%ﬁ@ﬁﬁ\%E%ﬁﬁﬁ,ﬁ
WRKOEFEERBRAEETER, Kod FERIREREAKN, BEARBREARKENQFERTH
Richards FBRE/NO0.5 2 £, HEFE4AKBORAEGHEMN/AD; B2 5REEFE KR XBRKAH
ERERE(BEE, BERAYEREFEERKBMNRKENTHFRISIHRA5, 7.55.0a), A
Korf 5314 BMEARME (1 B AR LB th I A R AF 1 '

£+ 4, Kod, Richards HEBHIA M E, Gompertz FBIKZ, M Logistic 1 Mitscherlich J57 2
BRI RIRRE; 5 Richards FEHLLL, Kod B fRAERIRT R A IERRBEAS QO ERK I E, UK
RHLEAR/NEAE LT N AR EEE, HEAE KBRS, BERA Kod HEER
7B HER R AR A KEY

B RS ERBE

L, =94.91el 7™ (1)

L. =134, 76 ") (2)

N, =9.163¢! @™ (3)
R LOAMBEREK, LIABZERK, N OAHER, t HFER.

REHRS ERER
L, =13.10¢! ~%7*™9 ' (4)
L, =35.75¢¢ N2 1IEE) (5) .
N, =24, 67!~ #) (6)
3 st

Bt s MERFBETTHAMTEN: £RFBENAT 2 MEANEKEUHRANERET BRIF
FERIERE, EREUEEERBE KBTS, S MEKIBHEE K K/MEKA Kod > Richards >
Gompertz > Logistic > Mitscherlich; % Richards 84K, Ko H R BN T A 4 AR AR
A, EEATFHR 2 AN KA, EMER BN R T UEsEe— i
AR E FHERI MG, AERRGA 2 MR KRR TEOKRIE,

Korf, Richards. Gompertz F Logistic 2+ 7 BB 7E {14 B 045 T A BB A DMK A ROBURY B A S 3 0y
7£0.92 Pl L, BIABEBRT Mitscherlich 78, HBEAHANEKIBETH SMHERT BN
FER, x5¥RES MEEESM NAESE K BEBEAA LKES ERENHKPIRER
L, WAREEL T AR T BHBERERTENEERTEH UG HWE~EBEENRPRON
&0, B Mitscherlich F7ESb, Korf 58 AUARXT A KSR T N A MAMFERIK, T Richards, Gompertz
1 Logistic 2 3 MEK FBRAMX 4 K YR AT RMIEHEE™; KRE L. 2 HEAERTEY,
MK BRI T BN EREM RN E A L ER TN A KRR N EROIRBREN TR,
BT 2 MER AR SR AR AR RECEHR RN TRERE D, HEk, —HEERN
FISHAE K R ORI A K T BEE S FHEARAE KR, mER B e8I MRy
B K HRA, X Kod FENETHEM 4 EEHE; Zeide!™ F AR R X 8W TRFHRAT T
EKTERATHEBE KR, ERAYW, Kod FEEMREREK A EEKIBOHEERR
£, HAGTHFEHEIR 2 W, Richards, Gompertz, Logistic 435K 2. 1, 3.4, 4.8 f§f; Liao et al V5] A Gomp-
ertz, Logistic, Mitscherlich 1 Korf FBHRTIEMMKAMEMBIREBA K, SREM Kod FTERRAR
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B3M BRBS. 5 HARNERE 2 HFRAERRRP LA 221

BOLSHE, RIFPEHERT MM ERERER, AXWTFRERERAT Kod HELHE
A FRRARASERIRY,

FBUAHENERBRETIEREERARIBIENZR; N THRANTEAE, ARSI
EBRA RN ERRMR: RZ, N TFR—AHKIEE, FRMTEUEORETSTE—ENE
RO, P BER DR T B AR R A LA R — 8 B R — 030 AR AF T 4052 SRS ARk s
iR, RTSFHPFRLROEAEERD 2R, SFFEERSERTBTZE 0, B0 L
BRI ESREGEM™, L B iR AR B BT 2B T R E R AR T RAT,
AR 4975 R R AR A B AR O R R R R, Bk, BRI BMNUAHRMES A
BT SR BRESBIRHITRATR.

DM RATFHRAAPHIERALRFATLIHRYZIAZRL, RERPATRERASERTH
AAE, PEALHNERARRRAFRLRBRFCERARAETLT T AH BB, Fk—F3H!
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