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Identification and Evaluation of Poor-soil-fertility Tolerance
in Ramie Germplasms
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Abstract It is very important to identification and evaluation of ramie germplasms resistant to barren land for
ecological restoration and economic production on barren land a mountain slope. In this study,the poor-soil-fertility
tolerance of ramie was tested by cultivated 10 ramie germplasms in the flatland, slopeland and pot. The plant
height , tiller number, leaf number, leaf area,leaf SPAD ,total fresh weight,total dry weight,fiber weight, nitrogen use
efficiency , potassium fertilizer use efficiency were evaluation indicators. The index and classification of poor-soil-fer-
tility tolerance were comprehensively analysised using principal component analysis, membership functionand cluster
analysis. Evaluation index of poor-soil-fertility tolerance can be done by tiller number, total fresh weight,leaf area,
leaf SPAD value, leaf number, nitrogen use efficiency and potassium fertilizer use efficiency. Membership function
of each character were analysised, 10 ramie varieties can be divided into two kinds, the stronger poor-soil-fertility
tolerance germplasm were Lengshuijiangyema, Liuyangyema; The weaker poor-soil-fertility tolerance germplasm
were Xiangzhu-3,Tri-1, Xiangzhu X2, Xiangzhu X1, Xiangzhu X3, Xiangzhu XB, Zhongzhu-1,and Changshayema.
The evaluation index of poor-soil-fertility tolerance was established in ramie. And the ramie germplasms with higher
poor-soil-fertility tolerance was screened and identificated.
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IRIGATRE A K VDB PR 900 BH B PR ¥ 7K VT2 K
HAE B A =S R XD X3 A X2
A XB AR, 3L 10 DROEL, 25k A 1 Al
TR 7 SRR I U5 [

1.2 RIEi%it
1.2.1 HEEH#IKE  HELE T 2010 48 5-12 A

FEWIRE Al K2 Fn e B Mo AT, 1R AR, 2R
1.23 g/kg, BB 84mg/ kg , AW 29. 38mg/ kg, HAL
B190. 95 mg/ kg, T IR (LIS R4 g A 7
Gy E TR AR ) o RIS A A A AN T A
EHHEAL (R 2 240ke/hm® + i BERRES 120kg/hm? +
SEER 240kg/hm® ), LAIE 5 it AT A 351 5 o oA XoF HRL 43
A3 RERE, DX 2.5m x4m,5 H 1 H
PEATSRAE AR, 2 R FEAT I 0. Sm X 0. Sm AR AH, ik
B AT AR v AT I 1 )

1.2.2 HEEHIRE B ials T 2010 4F 5-12
R AR AR, K2 HiE 2 18 i e b A7, 3
RLTHE, 2R 0. 82g/kg, B Al 47 mg/ ke, 5K B
13. 27mg/ kg, BN 67. 03 mg/kg, +HEARH5 1 (LU
B E IS A S S AR ) o 3K

BT A A 34 Sk AN it AT R IE R it IE ( JR R 240kg/
hm® + 3 B R 45 120kg/hm® + F AL 4 240kg/hm*) |
FEANFIT 3 R, DL IE H it IR Ak B 5 AR R X B8
AN EAE R 3m x 10m,5 H 17 H AT FREEHR, *
JPRFEATIAIEE 0. Sm x 0. Sm %A, IRV T RE o, it
A7 IEH A F )45

1.2.3 @R 08 A b B AR AE A OE
WAL (JRZE 0.062g/kg + ST BERRES 0. 031g/kg +
SR 0. 062¢/kg) , LA IE & it AL Ak B 5 b A XoF i
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Table 1 Ramie agronomic traits of resistance coefficient

> VRIKTLETIRR > KYDET R, AT F R /NIy
B AR —5 > WP XB > WA X2 > HAE X1 > i
AT S A X3 > KVDEFRR > W BHEFRR > A —
5> VR IKTTET R, 25 o 5t JRR i Ak s DI /NP Ay
W22 X1 > W BHEF R > 22 XB > KU EFRE > 2
X2 > A5 = {2 =4S > AR K —T > B KIT
FERR > WA X3,

s L7 = I3 HREL g MR i SPAD ST BTE JELRR B
Germplasm  Plant height No. of tillers No. of leaves Leaf area Leaf SPAD  Total fresh weight Total dry weight Fiber weight
5 X1 0. 422 0. 800 0. 545 0. 466 0. 864 0. 207 0.210 0.075
2 X2 0. 473 0. 571 0. 568 0.413 0. 847 0. 184 0.208 0.112
2 X3 0. 488 0. 600 0. 426 0.421 0. 800 0.212 0.239 0.171
W T R 0.517 0.714 0.298 0.306 0. 889 0.179 0.286 0.079
PIKITEDRR  0.491 0. 800 0.274 0.267 0.935 0.261 0.324 0. 143
rhat 5 0. 594 0. 667 0. 431 0. 480 0.955 0.197 0.306 0.117
KVDEFIRR 0. 490 0. 800 0. 459 0.371 0.955 0. 265 0. 254 0.103
=5 0. 509 0. 800 0.433 0.352 0. 856 0. 202 0. 220 0.117
2 XB 0.522 0. 429 0.348 0. 144 0. 835 0.188 0.183 0.103
Zf5k—5  0.549 0.750 0.577 0.326 0.926 0.199 0.143 0.136
2.1.2 HEEEMERIE @K 2 alH, Fma e T, R MR /NI R« Z A5 1K —5 > 25 X2 > 2 =

FITA ol R A0 2 bR e o B ) A AR [ R B A R R
PR T R R i /0N I ol S5 T PE T ORR, B R R
24. 6% ; TN BH T R RN ¥4 K VT 87 R R BOR T 2
Lo TRE ) SIS S S TN i S [ TR AN A
BE Y 5 s b SRl {8 A N TR T
IWeE WRd e /N 1) o B9 2 XB 5 97 43 38 T, 4% b BT i
F SPAD {H V2B J& 11. 4% , SPAD {8 F# 1% #5¢ /)N
AN A KT BT IR, BRI 7. 7% 45 Tl o s £
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Table 2 Ramie agronomic traits of resistance coefficient ( slop)

T A S WIBHERRR > KD EFRR > 2 XD >
W22 X3 > VK VLT IRR 5 6T 5 B iR R/ DT o . 2
fER—25 > 22 X2 > WIBHEFRR > 12 XB > 2%
=SSR X > A s K UPEFRR > A X3 >
PRI IRR 5 JEURR F AW KNI Sy . 2485k —5 >
W22 X2 > W2 =45 > KUPEFRR > #0122 X3 > 2
XB > B K ILHF R > h 2 —5 > 322 X1 > W e
FFRR

b /=1 I3 MRER AR T i AR it F SPAD S MTE JE R
Germplasm ~ Plant height ~ No. of tillers ~ No. of leaves  Leaf area Leaf SPAD  Total fresh weight ~ Total dry weight  Fiber weight
2 X1 0.512 0. 600 0. 664 0.381 0.732 0. 447 0. 359 0.395
s X2 0.519 0. 600 0.786 0.613 0. 856 0.251 0.282 0. 091
s X3 0.472 0. 800 0. 406 0. 364 0.712 0. 455 0.415 0.312
X BH AT R 0.754 0.833 0. 508 0. 360 0.903 0. 380 0. 302 0. 453
IR 0. 589 0.833 0.529 0.351 0.923 0. 477 0. 527 0. 344
5 0. 626 0. 800 0. 817 0.351 0.737 0.324 0. 398 0.352
KIPEFIRR 0. 660 0. 800 0. 670 0. 441 0.782 0. 433 0. 426 0.229
W= 0. 537 0.750 0. 622 0.328 0. 820 0.297 0. 339 0.204
2 XB 0. 550 0. 600 0. 645 0. 667 0.786 0. 386 0. 336 0.329
A5 0. 556 0. 667 0. 688 0.516 0.784 0. 150 0. 157 0. 062
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I, M SPAD {EFEIE /N b R 25— 5 [
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—55 > ™ XB > KVPEFRR > #1125 X1 > 2 =5 >
HAE 5 S A X3 > WIBHETRR > ¥ K ITEFRR >
A X2 ;5 BT E R IR R /MIFUT 07 X1 > il XB
> W™ X2 = KUPEFIRE > h2—5 > ™ =5 > %
IKITEF R > ZA5R—5 > W PHEFRR > #1 X3 ; JFRR
FEFERR/NIT R W™ =5 > Z0E6—5 > ™
X2 > HE—5 s A XB > M XL > 2 X3 =K
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Table 3 Ramie agronomic traits of resistance coefficient( plot)

s 7N I3 IREL LR AR I H- SPAD S MTE JEURR
Germplasm  Plant height ~ No. of tillers ~ No. of leaves  Leaf area Leaf SPAD  Total fresh weight ~Total dry weight  Fiber weight
X1 0. 706 0. 600 0.733 0. 599 0. 864 0. 376 0.379 0. 444
2 X2 0.612 0. 750 0. 552 0.524 0. 847 0. 407 0. 437 0.333
s X3 0.632 0. 667 0.741 0. 798 0.798 0. 390 0. 477 0. 500
T BH T R 0.851 0.778 0. 878 0.813 0. 889 0. 395 0. 500 0. 600
BIKITETRE 0. 751 0. 889 0. 920 0. 598 0.935 0. 401 0. 459 0. 500
s 0. 828 0. 600 0. 837 0. 694 0.955 0.388 0. 438 0.571
QULIYIR 0. 906 0.714 0. 854 0. 587 0.952 0.372 0. 437 0. 500
=5 0. 648 0. 857 0. 863 0.716 0. 856 0.383 0. 447 0.222
2 XB 0.727 0.750 0.788 0. 689 0. 835 0. 362 0. 436 0. 400
2k —5 0.783 0. 800 0. 844 0. 667 0.926 0.359 0.476 0. 300

2.2 EBF AR

M1 4 AL, AN 5] 252 SRR SRR A M) 28R 22 S
BOR A [) i s 22 8] AE R FIASCR A 25 5, B
by P RS A] FH AR T AR 77 i O AR SR B A b
FRACELH TR A A A /N, S RIS R
BRI/ NS 2 =5 > 25K —5 > B [
R4 EHRAEFEAERF ARE

FPRR > 17 XB > ™ X3 > A5 —5 S ™5 X1 >
W2 X2 > KUPEFRR > 7K TTEFRR ; 735 8 HE R FH 2
BRI/ R . 25K —5 > 22 =5 > W BHEFRR
> X1 > KUPEFRE > B KITEFRE > th2—5 >
A2 XB > #27 X2 > #A X3,

Table 4 Fertilizer use efficiency of different varieties of ramie (%)
EV W ES BRIEH] AR
R Nitrogen use efficiency Potash fertilizer use efficiency
Germplasm - b Wit A S {E -t Wit R FHE
Field the ground  Sloping field Pot Average Field the ground  Sloping field Pot Average
A5 X1 76.15 54.17 44.9 58. 41 21.94 18.49 18. 15 19. 53
H# X2 51.78 65. 4 56.19 57.79 17. 61 19.8 16.53 17.98
WA= X3 60. 66 66.43 55.45 60. 85 18. 69 20. 26 14.57 17. 84
T BH T R 77.51 52. 41 57. 64 62.52 31.04 19. 49 18. 49 23.01
KL BT R 58.93 40. 85 50. 66 50. 15 22.2 15.49 19. 15 18.95
A5 72.31 52.39 55.43 60. 04 20. 84 18.51 16. 63 18. 66
KU R 64. 85 59.95 44.42 56. 41 21.66 18. 84 16. 94 19.15
s =5 77. 41 98. 94 56. 65 77.67 20. 65 32.78 18. 4 23.94
W2 XB 82. 42 65.98 37.07 61.82 21.18 21.29 12. 49 18.32
2GR 89. 29 81.05 61.25 77.2 31.48 32.15 17.83 27.15
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2.3.1 HENKE  LURFE SRR AR SR 2 i T
TEF PR TR FR A BE A AT X5 20 A7, HORe AR (B & BT
BRI 5, w15 W LIE AT 4 > T 1 2
Ty 2 TTERR B IR F 89. 74% , A AT 4 A~ FEH T
£ OB R AR B AT DL 10 AN 46 B 5t ik
FIESHU KR 5 B (— B =85% /I W]
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Table 5 The eigenvalue and accumulative variance con-

tribute of barren resistance index

T H Hy1 H¥2 RBH¥F3 BHF4 BHFSs
Item Factor I ~ Factor 2 Factor 3 Factor 4 Factor 5
FRE(E 4.38 2.09 1.37 1.13 0. 56
HIr (%) 43.85 20.85 13.69  11.35 5.57

ZTTikH (%)  43.85  64.70  78.39  89.74  95.31

H12¢ 6 A, X PR 1 & EEAE A R &0
PRECRII 7550, FAT 4 XHE AR R FRAE 18] 8, J7 22 5
Bk 3. 116 ;% 7 2 7 32 B4 T A9 2 BACH 2R
FHIEHHRCR  BA 4o ERR R RHIE [ 5, 7 22
DTMR 1. 789 xF A7~ 3 2 FEEAE IR 2 B i B A
Y RHE AR BRI ) &, 75 22 5Tk 1. 883 ; XF A 7 4
HEE AR RS SPAD 8, HAT 4 XHE 3K 1)
FRAE I, 07 2250k 1. 253, RA_E e A 3R B . 2Rt
eIV L NI TR Vo g 73 QAW vl SR & SR ot
AIHRR A 80 i SPAD {ERHESS 10
METRRRZ B B .

6 MEETRENETFHAE
Table 6 The factor loading matrix after revolving counter-

change

I FE DR

Determination of F1 T2 T3 T4
- dicators Factor 1 Factor 2 Factor 3 Factor 4
i -0.388  0.356 0. 082 -0.148
I EREL 0.918  0.086 0.015 -0.202
A 0.900  0.014  -0.058 0.209
AR 0.845 -0.137  -0.433 0.239
A SPAD 0.035  0.163  -0.052 0.970
S T 0.194  0.131  -0.962 -0.051
BTE 0.021 0.046  -0.745 0.267
Ji R -0.638  0.056 0. 437 0. 039
eV WV ES -0.253  0.904  -0.078 -0.019
AL AR 0.297  0.877  -0.075 0. 269
J5 2% SRk 3.116  1.789 1. 883 1.253
Bt mnkR (% ) 43.85 64.7 78.39 89. 74

2.3.2 MEHBIRDE  AS[ESSRRRPFAE SR A a4
o (R I~ 131 W R 3 VS = 5 (1 | = D
W7, MmFET LA 4 D ERTFH RNy %
TR EL i85 88.93% , BLHA AT 4 4~ F N F Frf &
FR B 2 A B AR T LA e 10 AN TR 38 b S R AF
SRR G B (— M =85% HIT] )

x7 MWEERHEHEES RRMATETEHE

Table 7 The eigenvalue and accumulative variance con-
tribute of barren resistance index

WiH HF1 HF2 HF3 H¥4 HFS5

Item Factor 1 Factor 2 Factor 3  Factor4 Factor 5

FHUE(E 4.72 2.01 1.48 0. 68 0.45

HHR(%) 47.23 20. 13 14.75 6. 82 4.48
ZIiikR(%)  47.23 67.36 82.11 88.93  93.42

1€ 8 AT, XA 7 1k AR TR R &R 2
FEC R SPAD B, HA 26X B8R AR AE )
T5 25 DTHR 4. 723 ;XA 2 R FEAE AR R B
e, B AT o 0 {F B R BY R AIE 1] B 7 22 BTk
2. 013 ; X1~ 3 e 32 A P A A AR A
IR FIZCR , BAr 2 S HEBOR AR 1) 4, J7 22 BTk
1. 475 %P1 4 kS T2 2R TR 2 o0 bRk, B 4
(EBCOR B AE ) &, J7 22 5TRR 0. 682, LA EJrHr 3
B - 2RI 5 P 00 7 8 A P 7 A O 7 PR RS, S B
ERN v IR Ve Sl SR RIDRER & S Y S =N W N
SPAD {ERAESE 10 NMEFRII R ZEUE B,
£8 ERTHREOE TN
Table 8 The factor loading matrix after revolving counter-

change

I 5E FEAR

Determination of AT A2 A3 Wy
- dicators Factor 1 Factor 2 Factor 3 Factor 4
i 0. 509 0.713 -0.284  0.272
SIHREL -0.697  -0.235 0.224  0.480
g -0.827 0.171 0.028 -0.270
AT AR -0. 634 0. 001 0.501 -0.413
A SPAD -0. 860 0. 101 0.330  0.187
PRV o 0.681  -0.627 0.321 0.024
MFE 0.644  —0.569 0.458  0.134
JE bR 0.797  -0.189 -0.262  -0.262
RACFI SR 0.599 0.543 0.550 —0.094
BRI FHRCE 0.530 0. 603 0.549  0.066
J5 25 BTk 4.723 2.013 1.475  0.682

ZAt Tk (% ) 47.23 67.36 82. 11 88.93
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W29, M9 nTLIAMAET 4 > FERF 1 Ry 2
TR T 58] 87.27% , UMW AET 4 D FEHF el &

25 T DL Wt 10 /ST 9 45 bk J G R
SR IR G B (— M =85% HimT) |

x99 MEERNESIEESE
Table 9

A ETTERE
The eigenvalue and accumulative variance con-

tribute of barren resistance index

gE| H¥1 BW¥F2 HWF3 BFs BHFs
Item Factor I ~ Factor2  Factor3  Factor 4 Factor 5
FRIE(E 3.42 2.98 1.37 0. 96 0. 67
AHE(%) 34.15 29.81  13.66 9. 64 6.74
EFEMR(%) 3415 63.96  77.63  87.27  94.01

FH % 10 A X 1 iR R E R 2R
firf 7, LAY 48 0 {E R 1 RRAE 1) &, 7 25 BTk
2. 743 R 2 i FEAE AR HRE R A
B, B A (B 3K R AE 0] i, O 22 BTk 2. 513
XT3 FEAEH B2 i SPAD A ANEF
R, HAT 4 6 8K 0 FRAE 1) &, J7 25 5Tk
1. 518 ;XK 4 i =2 AF iy 2 AR, B 48 %8
EHHB KRR 5, 22 5Tk 1. 335 DA B A il
G b e pE e AT N R SR 7 = QSN 3 E S
= 8L R SPAD ﬁﬂ%ﬂﬁﬁ&ﬂt%ﬂfﬁ%ﬂﬂéif%
5 10 MR ZHUEE .

11 REZYE
Table 11 Membership function

terchange

W5 46 b H¥1 KWy HWTE3 W14
Determination of indicators ~ Factor I~ Factor 2~ Factor 3  Factor 4
i -0.123  0.852  -0.130 0.382
IIHEEL -0.264 -0.915 -0.095 -0.012
I 0.019 -0.915 0.160  0.219
T AR -0.191  0.012  -0.077 0.965
A SPAD -0.023 -0.486 0.790 -0.268
ST 0.902 -0.053  -0.009 -0.338
BTE 0.857  0.002 0.356  0.042
Ji R 0.825  0.227 0.056 —0.099
EV il ES 0.382  0.149 0.791  0.079
BRE A R 0.129 -0.169 0.287 -0.039
J5 25 BTk 2,743  2.513 1.518  1.330
RiFTTHR (% ) 34.15  63.96 77.63  87.27

2.4 EHRIEMELZ ST

2.4.1 HEFMIREAEES T bk 11 o,

FET TSP 3t 1036 10 A2 R A5 1 500 55 MR A < 3
PHEFIFR > K TTEF R > 245 A —5 > 2 =5 > K

VDRFRR > s —%>%aiX1>%ﬁiXB>%ﬁ§X3
> I X2, 10 A BRR B0 2/ S0 P

SRR SR AT IR T, A5 K 10 AR
T4 F W2 (8 1-a) , BV 7K VT35 R 00 BH 5 K
KUDEFIRR 3 AP AR P T — 28 55— 8 LA A

AR5 M= A XD A X2 A X3
22 XB | A —45

s Jm AL YRR YRoKITHTIRR [ISULITER > XB 254
S B XL WX2 X3 N mog U = |

Membership Liuyang  Lengshuijiang Changsha Xiangzhu —%
Treatment Xiangzhu X1 Xiangzhu X2 Xiangzhu X3 Zhongzhu-1 Xiangzhu-3

function yema yema yema XB Tri-1

M FHME 0.472 0. 289 0.325 0.676 0.584 0. 482 0.538 0.572 0.335  0.581

G by 7 10 9 1 2 6 5 4 8 3
[H (]38 4 FH{E 0.378 0. 286 0.421 0. 506 0.483 0.435 0. 469 0. 657 0.374  0.523

Lra kT 8 10 7 3 4 6 5 1 9 2
AR A 0.528 0.539 0.522 0. 634 0. 652 0.582 0. 548 0. 663 0.278  0.633
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