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BRI EFRAES N1 1R
Ew, F R BOEL BEAEL AAR

(LW VTARMR R 2 MOl 5 AW 80R 22 Be , WL e 2 3113005 2. #f V045 IR JH i A bR Jay , 7 71 U6k
312400)

WE . 8% Juncus effusus 2AF R —F R R R ARG %, FRBMEEZNMINNES HFHRE, AbBTHBERLLS
Yo T A A AR IR, AS M ENRAMT TS, WML @AM, R8T 70 F KB KL A
FRER, oIS hFREIRNGXR, EREAV: BERFEMMUEN S A REL, AAAR, 7%
RAedh; MEFRZGEY, KIEH 681.47~712.04 pm, 50/ A4 5.58~8.00 wm, Z i A 1.194~1.556; 5 4 i
AR LG R R A EE A 61.59~72.71 N, XY004 49 % X324 % &, 43k % H 33.28~59.11 MPa, XY003
WP IR E R K, AP IREAEE h 1 438.23~2297.10 MPa; M AR ZATEAMNIRE , BB T E LS R EHK
AEMEFHFEAML, MARHSMNA 08184 0724, 5XRF/EXRLEMBFZEMX, AR HSH A 0740
F20748, L he BB E R EEMK, MK AHH A A 0584 42 0.663, SMFLRFLHARFMANE; HE
RAEHFNFHETRZRETEFLEREKD . AAARB A LB EILARSMRBE L X w2 A 6 i&
BHXAERRE, BXOSHHEEAR T, XY003 fo XY004 FI LA L AL GG RERIFGRE, TIEAL
Rl E A AR R. B4R 4533

KW MHF MELF,; MIAME; HFHk; HohRR
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Anatomical structure and mechanical properties from stem

bottoms of Juncus effusus

CHATI Xiaojuan', SU Yan', CHEN Hui', GUO Weilong?, JIN Shuihu'

(1. School of Forestry and Biotechnology, Zhejiang A & F University, Lin’an 311300, Zhejiang, China; 2. Shengzhou
Municipal Agriculture and Forestry Bureau, Shengzhou 312400, Zhejiang, China)

Abstract: To provide guidance for genetic breeding and better utilization of Juncus effusus, a high-quality nat-
ural fiber material with strength and flexibility, the anatomical structure from stems of five cultivars (XYO0O01,
XY002, XY003, XY004, and XY007) was observed under a microscope. Then mechanical properties of rush
stems in maturity were measured by an electronic testing machine (CTM 6000), and relationships between
anatomical structure and mechanical properties were analyzed with a correlation analysis. Results showed that
the microstructure was composed of epidermis, elementary tissue, vascular bundles, and pith. The cell length
was 681.47-712.04 pm, the width was 5.58-8.00 pwm, and the ratio of the cell wall to the cavity of the fiber
was 1.194-1.556. Also, the maximum tensile force was 61.59-72.71 N, the tensile strength was 33.28-59.11
MPa, and Young’s modulus of the rush stems was 1 438.23-2 297.10 MPa. The best of the maximum tensile
force was cultivar XY004, but XY003 had the best tensile strength and Young’s modulus. The correlation
analysis showed a highly significant and positive relationship of tensile strength to the total number of vascular
bundles (P << 0.01, r = 0.818) and the ratio of wall thickness to radius of stems (P << 0.01, r = 0.740). Also,
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Young’s modulus was highly significant and positive correlated with the total number of vascular bundles (P
< 0.01, r = 0.724) and the ratio of wall thickness to radius of stems (P << 0.01, r = 0.748). A significant
positive correlation was also found for tensile strength (P << 0.05, r = 0.584) and Young’s modulus (P <
0.05, r = 0.663) compared to the ratio of the cell wall to the cavity of the fiber. The mechanical properties from
stem bottoms of Juncus effusus depended on the numbers of vascular bundles, the elementary tissue thickness,
the ratio of the cell wall to the cavity of the fiber and the connecting form and strength of each organization.
The findings suggested that compared with the other three cultivars, XY003 and XY004 had higher strength
and flexibility making them better candidates for genetic breeding. [Ch, 4 fig. 4 tab. 33 ref. ]

Key words: material science; Juncus effusus stem; anatomical structure; mechanical properties; fiber charac-

teristics

1 5 Juncus effusus J& KT 0 L Juncaceae Z A fE M TEEAS, ARG, R G, P EL H
AL R E DL SRR — S [ SRR R o AR E R WL VLI R LTS R R U AEA
Mo MR —FREWNATAEY), 7P 4 R Y 18 FOR A AR o T O, 3 SRR AR B
UL 10 000 hm?, 4 EHR I 3/5 DL b, — s 2E TR 9~12 t-hm™, 4EH CARCE 10 {278,
HAT, @R mMa ‘Xl 35 “Rbok” Bl 157 kK15 fkk4 s
FOCESkED RN KD SRS W RLER R R ORI R AR AT e, HLAT FR M AR, WO RO A
B, ORI PR R AR R SRR Y AR Z TR EURAR K . B R BIESE TR R A KR HE A
o MDA, E RS H SRR, R R AR OO, AR R I e R PR T R A A
ok B, BEE 0T 0 i g, Ok e ] g el ) A SR L 2R AR Y ) 2 M BB A AT R ast
TSR N RS S UM R, BB F R A RTEES . R FRIED ZEFT Stk , BN 2E R
Xt /NFE Triticum aestivum, JKFG Oryza sativa, FK Zea mays, 5K Boehmeria nivea, Tl KR Cannabis
sativa, BERR Ricinus communis “F AT TIRA WIS TAE, FFEARE Z R, EAEHEBITRT K
SR DGR G P, AHOG T 1 R 2R AT ) R R E S A LR . ARSI LA S 3 1 R N B S 4
30 Ao T TR G S 25 A 0 R 3 R 2 R AT O I, A B A DA 1 R e PR R AR AR LA, A
T FI AR S HBO TR IS SR, ik — P 0 & 00 R i A SO TF R A R 2%

1 AR5 7

11 REHH

S RS T T2 4 LM T o A2 57 WA TR M, 4350
I XYO001, XY002, XY003, XY004 i1 XY007 7~ Hrfh, XY001, XY004 F1 XY007 i T H A<,
XYO02 AU FHFVLHM , XYOO3 He U F DU il . SR HI 2014 42 6 7 1 B O 0 MR
BT 900 mm, K BLEF, ToHE R S S LB . 15T BRI BEIERE 100 mm
LR
12 REHE
120 SRR RRIRELI . TSR CREIR , D FAALCVOR )V GKRERD): (1
BUMHCH T0% 2 )=55:90) T ¥ 8172 B ik o465 0 060 R BEBLISIR 3 B, WEIR 3 4R K, K JE 0
10~15 mm ., SR BLETHEY A0k DD F , FHIALL-R00 0, SR BT B0 BT OL J  7
FERT IO, JRDUREERT RN B8 . AR 50 A3 S (SRR 2E AT B ) L
W H B A LSS AR AL 00 RE) o P00 : K FE Dy 30 man 9 T J S5 AP T, 3
AR, SR RAFRATHOA KR HR T A DLHEBR IO 0% 0 MR A0 B, AR
HOH 30% )T RIS RS RR P BCHEA A WP, FE2EFP B G €, BRI, BRI, 5
FR R, AR O B R HK TR b, AR B T AR, S SRR )
B, A L2 LA o PR SRR B G I 0V PR BT AR b, K L, SR )
Foo BT CE TN o 00 R B 100 AR RE
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122 sfge o8 B TR E, 45 CHEE TR 12 h, 340 B, R4, MLF4E 5 &S
HO e KA GB/T 5009.10-2003 CHE 928 £ i HPORLEF 4 I 5 ), B /K & 2 AR B GB/T 1931-2009( A #4 &
IR E 7)o EEALEE Ky VELP FIWEG £F 4 220 5 X
123 AgdrsemlaX IR AE T LA MO 2% B R IR 25 6 R TREE R R 5T bl ) 27 S0 % i 47 o
FIH CTM 6000 R AL il By 707 B J1243056 0L, 2% GB/T 1040-2006 (¥BKLFIE A #RLRLH R | FL
AV S5k FHRL AN ) — 07 A8 56 R A I 5 5 96 ) 6) T B ZE AT AT D) 2E MERE DU . KRR Dy 80 mm, IS bR
PR 40 mm, R0y i FERRSTHIVE 10 AR, RS KRR 12%.,
1.3 HiEaiE

K 1 Excel 2007 A% B i 47 ge it AR L, TR 2 31 3R 4t SPSS 19.0 R4 X AR DU i 17 48
TR 225007, 7 2253 BT R SSR i,

2 HR5p4

21 EFBIMETR

2.1 EATMALEMALE XY001 I XYO003 i F i # =5 AT AR U i oW &5 WL IAT 1, SR 3 i X 2
Ty AL AT LA e 0 SRS 2 AT A R U0 I L2 [ sl [T, S 070 e o o 8 S5 A A 0 1 114 2 A 45 4
RECHFE, 73 RFE . ALY, QA RN, AN LGRS 2 580 . BINZ N 1)ESR
B A B 2 e, R TR)Z o R T IY 5~T )22 eh HES 85 S %% 1) T RE 40 it R 7 T BE 20 i 22 (]
[ HE S 14 R 2T AR R AR AR . BEAR A U KA 3R B i) 2~3 2 AR S HE ) S IR, A
oA, BICIRACAI S £ HEdOiT 2 AT U0 i) o B A R 2 S AR LR R B 51, i T B S5 AT R V) T
AP YESRAARIE PR — i A ) M AR ) B AR BY, RN AR BE AN A o R 2 M AR AR P 5 A
Pl AR R AU A e o 4R R B A AR, MRE, KAA—, REES ., . W3 EHES.
A2 RYEE R L, (AR AU R AR RBCR D, AR YT AR, I R A
TRERIR . BEHR R AL AN I R AN M2 B, ORISR A, (LT RAHLR4EE RN, & T 2E1

1 Al 3 /R XYO001, 2 Fil 4 378 XY003; 11 2 X AR B imd AU 40 i, 3 R 4 25 A1 4608 48 1] BRI R
200 455 Ov. SMZ4EAE AU Mv. HIZMERE AT, Iv. NIRZEAT AL L ERIE ; D. 25BEJR ; Bs. 445 Ui
As. s Pro JfUESAE s MJSAESAE S PoBIRER; Se JREEISL; B R B Fs. S48 Pl #is

E
A1 BEEFEOHILEMNE

Figure 1 Micro-structure of cross section of rush stems

*



F33EH M PN CER L YR IR BRSPS 1061

R, HAEBCORTA . EFTLEMAN RN, SN, R HE A R, R e, TEREA A 2R 4 i
[E) 3R AEAE A 5 45 AR ] HE S A R0 I R T, s Bt A 17 1 Ay [T i 2 T ) 25 T

2,12 EAMALE M AKX ASE S Oy FR BRI AR VI AR ZERER | ZRRERZERAR, DAY
WEHGIT R WA 1, R 1T UL 5 0 i SR ot 2551 458 A 0 S 80 H Dy 47~58 4>, L2 /D i HEF I
J¥ i XY004 >XY003 >XY001 >XY002 >XY007; i U] fi H 42 K 3.78~4.09 mm, K /)N (1) HE 50T
XY001>XY004>XY007 >XY002>XY003; Z£kEJE 313.20~361.80 wm, JL /A HESIF Ty XY004 >
XY003>XY001>XY007>XY002; ZEREE/ZL 42 H(H K 0.161~0.189, FiA/NEF H XY003>XY004 >
XY001 >XY007 >XY002, J5 2 4r Hr & W . 5 oy i & Fh 5T 22 () A U T B 42 TG W % Pk 25 S XY002 Al
XYO007 Z [a] 25 REJE TG i Ve 22 7, 5 At 3 0y Z A A7 A8 1B 25 Pk 25 5 (P<<0.05) ; XYO003 5 XYO004 Z[f]
RRER/ZRE R T EN S, SHAM 3 hZ A E M2 5 (P<0.05),

R1 EHEAAMREFHBUELELER

Table 1 Comparison of micro-structure on five rush stems

1iE] B Aol it AR ATT B DT H A2 /mm ZEREJE /pm EXJoVE S
Wz SN PELd
XY001 12 41 53 4.09 +0.37 a 351.00 £29.69 a  0.172 + 0.008 be
XY002 11 39 50 390 032 a 31320 £ 19.14 b 0.161 + 0.009 ¢
XY003 15 42 57 378 £0.19 a 358.00 £ 19.90 a  0.189 + 0.004 a
XY004 14 44 58 399 +0.11a 361.80 + 35.73 a 0.181 + 0.013 ab
XYO007 10 37 47 391 +0.28 a 327.40 £ 21.36 ab 0.168 + 0.006 ¢

LT . RIS (7 S B hR o 22) S5 T AN ]/ S 2 B 308 5%k T 35 22 5

2.1.3 R A4 Hr XYO001 Al XY003 ZEAT£F e B i A5 DL 2, o 3 i 5k 2 AL, Wl LA
e FHREMMERRERNA—, BERGEE, hisss, Mkidk. hilrays, HA 8RN
BE, Z0 Bk A RGAAL.

214 ey R, LA, BAEMRERER S Oy E MR RE ., T, BARMEEEILILE 2, h

113 o) XYO001, 2 fl 4 %% XY003; 1 A1 2 jitk 100 45 3 F1 4 jf K 1000 fiF 5 Bp.
RG8AL; W. UM EER; d SFARIIEAE; AP 4EREf th=2W/d.,

B2 MELEAALAEBS
Figure 2 The morphology of rush fiber
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P 2 ATHI .S 05 TR BRPORT () 4F 4k Kl 681.47~712.04 wm, FEBE K 5.58~8.00 wm, RN 2.34~3.94
pwm, BEFE R 1.194~1.556, AN [F] Fi 5T 2F 4 (9 4 B2 R 58 B2 AN W], 4 BE Y K/ HE 51T R XY 004 >
XY001>XY002>XY003>XY007, 5% 19k /NHES I S XY007 >XY002 >XY004 >XY003 >XY001 ,
AN TR A 5T 1 BE B LA BT 2200, R/NHEZNIUY 2 XY003>XY004>XY001>XY002>XY007, J5 2541
MWl . 5 1] B B 5T 22 1) 7 45 B 4 T 19 38 22 55 XY007 5 HAth 4 4 1 55 1 21 48 56 2 22 [A) 2 77 7 . 25
255 (P<<0.05); XY003 (% RE i [ 5 XY004 Z 8] Jg i 2 PE 25 e, S 3 0y i R B AP AE i 35 22 = (P<
0.05).

R2 BEARMRITUEMSILER

Table 2 Comparison of morphology of the rush fiber

THE] 5 ol o K/ um BRAB i/ pm 5 R EL [IGRETITR I S BEJEE L 5 5 R AL
XY001  710.59 + 126.52 a 0.18 5.58 + 1.08 ¢ 0.19 248 + 0.77 ¢ 0.31 1.373 + 0.499 be 0.36
XY002 704.61 = 146.70 a 0.21 6.54 £ 1.54 b 0.24 319+ 129b 0.41 1.235 + 0.621 cd 0.50
XY003 684.01 = 127.55 a 0.19 5.66 + 1.16 ¢ 0.21 234 +0.76 ¢ 0.33 1.556 + 0.583 a 0.38
XY004  712.04 = 165.58 a 0.23 634+ 1.72b 0.27 2.67 +0.98 ¢ 0.37 1.497 + 0.521 ab 0.35
XY007 681.47 +167.39 a 0.25 8.00 £ 2.59 a 0.32 394 +1.82 a 0.46 1.194 £ 0.528 d 0.44

LT . [IZEH P 3 (AR i 22) S5 T AN ) /NS 7 B 37 5%k T Wk 25 25 5

215 HFgKELAME BE 3 LUE D S G FR A 4EK B o AR A T S, (R A
LA, 48 e 350~1 250 pm, FErp 4R 500~800 wm € 9274k i 5 1 60% L, /N F 500
pm KT 800 m Y £F4E BT & L BIAR /1N
22 HAKREHSH

XYO001, XY002, XYO003, XYO004 F1 XY007 i)~ & 7K 2 43 5] 4 10.73% , 10.60% , 10.52% ,
9.35%, 10.08% , HAH N (A HLLF 2 i ik o0 B30 5 25 R 0L 1 4, I 4 RTRAE L 5 00 1 5 R SORL2F 2 11
i i 5 B0R 35.04%~36.85% , V-3 36.20% , AN [ 1 H SO £F 2 5T o A AR E Ay A r AR T,
EHEF T A XY003>XY001>XY004>XY002>XY007, J5 2243 M1 W] . 5 {53 il % b i =2 ) AL 2T 2k 7
T ROC L 25 5 (P>0.05)

01 i il 38
] oXY001
40 ) _ oXY002 -
s i XY003 .36 L -
<30 : : BXY004 &
N : : XY007 d
20 F °
. “34 1
10 [
. Aiﬁ Al g .
350~500 650~800 950~1100 XY001 XY002 XYO003 XY004 XYO007
500~650 ~ 800~950 1100~1250
UK/ um fity
B3 R R AR AR R R B4 WEREA AL 4R E 5 R
Figure 3 The frequency of length distribution of five rush Figure 4 The crude fiber content of five rush genetic
genelic resources resources

2.3 EFAFMEHAR

FNLZEFF Ty 2 RE AR AR A R AR EE | B DISREE | BMEALRL | WIMEA R DL RCERT I R AR AR A L X
RIS 7 N T 0 W o8 5 7 1 AVAULL N WS S W3 o 3 e 9 L Ve B Ui I
24 EFBIMESNHFHEENXER

Xof ] R AT ) 2E R R S O A H £ G B RE S e SORLER 4 R S R T A O b, A5 R 3
Ro R I ATLLE M. 5 0 i HRh BT &6 22 A MR AR i A 1.17~2.24 mm?®, S K$1 772 61.59~72.71 N,
FLAd 9 By 33.28~59.11 MPa, 7 ffi78 I &y 0.93~1.05 mm, i ff 3 ¥ 45 5 2 1 438.23~2 297.10 MPa,
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®3 HEARMREFNZFIEEE

Table 3 Mechanical properties of stems of five rush genetic resources

[CEE [ B/mm’ i KA JJ/IN oL fH 58 i /M Pa P AR AL B /mm P A 5 PR AR /M Pa
XY001 1.80 £ 0.32 b 72.67 + 9.80 a 41.09 = 6.37 b 1.04 = 0.30 a 1 679.66 + 472.65 be
XY002 1.68 £ 033 be  61.59 + 7.29 b 38.13 £ 10.23 b 094 +0.19 a 1 640.58 + 313.30 be
XYO003 1.17 £ 0.11 d 69.06 + 10.62 ab  59.11 £ 9.48 a 1.04 +0.13 a 2297.10 = 320.15 a
XY004 1.47 + 028 ¢ 7271 + 11.06 a 51.52 + 14.80 a 1.05 +0.19 a 1 998.21 + 611.47 ab
XY007 224 + 049 a 71.89 + 12.60 a 3328 £ 844 b 093 +0.20 a 1 438.23 = 251.74 ¢

VLWL [ 80 s (P 3 {E AR 22) J5 TR ) /NS 7 BE R TR 5% K- 35 22 5

AN [ T R BRI 0 25T 4 B A I B AN TR, 2R AT R A I B /N HE S S XY007 >XY001 >XY002 >
XY004>XY003, XYO007 {1 £ 55 HoAth 4 iy Z (R4 0 35 10 22 S Pk AR TR) AP BT g hn s B2 . iz g
P A T S 22 ) R BE 1 R/ INHE B IR R XY003 > X Y004 >XY001>XY002>XY007, XY003 fi)
PLAFEREE 5 XY001, XY002 Fi1 XY007 ZE¥A WM 2R, 5 XY004 Z R JCH] 22 55 S sl Pk A it
(R /INHEFE 5 B A s BE AR R, XYOO03 f)hir A i M A5 i 5 XY001, XYO002 F1 XY007 Z R ¥4 i & 22 &
(P<<0.05)., M4 ATLIFE . 2R FFhL s 5 4058 o) B g, 228k /28 148 2 () 35 HLA A (8 35 1E A1
KRR, SAGERER IR S EEAC; R sirEfia 548 o D8, ZRRER/ZE P4 2Z (R 35 AR 2 O
MG, ST YERE s b 2 IR A 56 5 R i 3 R L A st b A i R AT 4 T B e A (B R R AR O, (HOR
BE,

x4 BEAMESHFEENEXESR

Table 4  Correlation analysis between anatomical structure and mechanical properties

IS A EREJEL 2K 42 CF Y BE I HE HLZT 4 B 43 5
Fi7 A 58 0.818% 0.740%* 0.584%* 0.258
iz A P A i 0.724%* 0.748% 0.663* 0.398

BT : * Fon B MG (P<<0.05), ** R i 5% (P<<0.01),

3 w5t ®w

P AP SR FE AR BORL = A e R I S IR AR TR (1 ) o FERLARRES 1R B T 245 1k TR 52 Y S R B
NI ER PR R AR T R FOR SRR S MR A 4R TR R S0, AR TR N, AR
BHEFAER WIVESE o S A s EASE 5 45 18 SR 0 LN R A 0 g S AR I A N A 2 b, 3 O Y T SR AR
JEIRE Sy, PRI EOR, WIMEEGR, BIEBUN, AWy, TEAERENE B B, R
PR 2 H A B — A B 2R RR AR AR O BRI b, R S AR A A B K 2
XYO007, f/MJE XY003, A [R5t 22 6] fie K 7 FRz A AR T8 S A0 25 A8 K, S Al B2 R fuf 53 A o e
RIHERE XY003, 5/t XY007, 45505 FiRRRMAT G 5 0 i B b B &8 25 F1 1 B Rz I oy
61.59~72.71 N, $ifhas B 33.28~59.11 MPa, Fifhsfiid i Jy 1 438.23~2 297.10 MPa, 5 A3 3 Fh
JEAHEL, XYO003 F1 XYO004 [T 25 FF HLAT 3¢ i 1 3 3 R R iy ik o S8 4 422 45 18 /N 22 25 7T g 24 Mk g it
Frimiat, A5 /N2 A ZE AT i e R ) o 182.38~242.74 N, Hiihi s i 30.36~52.65 MPa, 34 &
1 143.44~1 985.86 MPa; Bt N "OHESE WoR : KRS 25 FF B AT 5% BE AR BR 8.70~14.21 MPa, i fif ik 451
it 1 640~2 670 MPa; & 8 4% &0 TR FF 09 Iy 2= R P AT 0, 75 1 250t 3% 4% 0 0.7~16.0 N, i
BPihi i 3.0~21.0 N, mtspirhdiaeE o 0.5~3.8 J, ZEFPinhidigeaEh 23.0~42.8 ], O' DOUGHERTY
GG . NEREFERLPIRE 2 112~3 112 MPa, 35 UJ58 % 4 191~7 126 MPa, 1% KA 4 176~6
158 GPa, NITEREEE 267~547 MPa, FEFF A | S /K X UL B S HCRA 2 o [ A2 35 Bl /22 )
SEPERE S E A TR, SXATRE SRR . BB A E . M AL I 5 A OGO R IR 2R AT )2
PERE S B N WFTE /N FUKRRBEATAR LG, PT DA /N2 25T I ds Rz 29 2 1 ) 3 A, A o J3 A 22
AN, s AR A LT R /0N 5 KRR R R R A 5 B AR PR /N T i BT ZE AT, et AR A R A A 22
AN o A UL R ST LA A 5 A R A R, A R R KRR
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A RZEF I e S MRS R R O AR EZME . TR A R /N 32 2577 HAT B8 1 5
FEFN R AT 0 e, HORERRE ) B T UM A S0 VR B | 4R R A B0 DL N5 21 41 5 H A i =2 [ 1) 3% 2 T2
AORE R B NSEOHR I, KR ZEFT I 2 M Al Rt 20M . ZEREJE . RN AR H T e
X B AL PR BB ZE AT 1 24 R R £ B BOR T UL 215 B A4l R 20 50, DL A5 4180 e 4% 4 il
Z 0] A 7 e S s B . TR PY AR, R Cucumis sativus RS ZEFF50 I 2 £ . LA
SURNYERE ORI, HERE ] SUIR 7 B L 3B AT O VE T o AT B AN ] R 1 IR ok i v 55 L e i 41
U ARHAE B D) AH 24, VL7 b, DX 70 0 5 b R 45 4 5 25 AT O T B L R B AN LR 2 DDA 56 PR AR
WG R . 1 R ZEFT SRR S A R BB H | R R B B S E A, S5 R S5 AR
S5V A, AR TUZ RINE Ty 2 R % B 20 R i JE AR R R e e R M R R — . R R
MO S BRSO IEE , BR A . AL g RBEA . R AN B, HAM A A R
AR ) F )2, W3R B A I E AR e . AR BN g MAAEE G 2 F . —RIB R gER, —
EITE A R . AYEAGERTE , 1 N EAR SN2 4R RO E R, 52NN 2 )2 4R IR D IR HES A TR
K OTF THAH L X FHES 5 2L AR 2 1 Fi it (75 i 2 25 A B AR SR 0 R B 1

50y AN TR A IR 2 YT, PN S), A RER AN RE A RE B B g aol ., Xt
AURRE B AE A Y RIS, BT AN S R, A BT IR A, —um A, A R
BEREARA MG 5 F AT PR A M RE R, SR, A MM RE A LR AEAE s FEAE ST AN ST AR S A
WBAEL, I BIZE Y o SRR AU Eulaiopsis binata SF4ERCAN, FMA W WMNL, THEE, T
WAL, . TR ES LI, FH Musa nana 5 5 PP G R ZH - H . HAR . G RIRH
i 7 42 A5 HE Gossypium spp. FF B 4T 4 (- 24 K B g (1 484.43 + 753.78) wm, i 4 (18.90 =
6.61) wm; W BH Bk 55 500 75 BRR £ 4 09 4 B A3 A L R 0.95~1.38 mm, 58 FE Y [ 21.80~30.11 mm,
S B8 BE i LU L O 0.13~0.22 AR 4 [ bR A B i 301 2 23 (1937 4 ) s A W EF 4B B2 oy bm il . 2R i K
KF 1.6 mm HKLF4E, 78 0.9~1.6 mm Ky P 2EL-4E, /NF 0.9 mm R eF 4R, B e g g T aF 4
TR LF e A 2 S 920.0 pm, FEEESN 8.1 pum; EOKFFALF4EH B 990.0 wm, FEREH 13.2 pm''*, 4
WAL S LR O IRA R L, W RAR 4R BRI E AR LN, BEJE LUK o £ 4 A BE I LL 2
REELJE S B2 th, B3 20 T AR ARG M B8 5 TMOWL 25 K RN T 4 1) 56 RFEATHESE , R INLT 4
BARRLRL R 5 OREF i BE I L BCIE ARG, SRR MORE IS, i, MPREESL, R R, Bk
P, R LR 2 B Ll 2R A i R R e st R AR e S A OGS 07 i e B £ A RE I L
Fo/NHEF I A XY003 >XY004 >XY001>XY002>XYO007, 7 {8 Fi F 4 (e 2 45 g 1) /N HE 51 It
4 XY003>XY004>XY001 >XY002>XY007, X #6455 5a7 AR 45 AR & o 1 B 8 o 25 AR 47 4 1
BERS L S ho g B . b e S VDA G, 20 R RE RS, 2N RN 2 A A e i R R e e AR
R,

FLET SR P 20 M RE 1 22807, FERRIRIMER T, aURE R il . SR . SRR TR 41 4 R &K i
brAJa, FEAIGALEE, BRES O SZARIIIR, AR N HAF4E . S 0y BB O £F 4k 1 T i o3 B0k
35.04%~36.85%, “V-#°} 36.20%, XY003 {15 5. MRMEFESE P WFTE NN, AR 1 7 2 R Pk 5 RL2F 2
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