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Correlation analysis between fiber quality and main agronomic traits of
upland cotton ( Gossypium hirsutum L.)

SHI Jian-bin, ZHOU Hong, WANG Ning, XU Qing-hua, YAN Gen-tu
(Institute of Cotton Research of Chinese Academy of Agricultural Sciences/State Key Laboratory of Cotton Biology, Anyang 455000, China)

Abstract: In order to understand the relationship between the fiber quality and main agronomic traits of upland cot-
ton, the correlation analysis between five agronomic traits and three quality traits of F5 generation of Z571 and CCRI 49 hy-
brid group was carried out. The results showed that there was a certain correlation among characters. In path analysis, the
direct contribution to the average length of fiber upper half was lint percentage > boll weight > plant height > fruit branch
number > fruit branch location, the direct contribution to the breaking tenacity was lint percentage > boll weight > fruit
branch number > plant height > fruit branch location, the direct contribution to micronaire value was lint percentage > boll
weight > fruit branch number > fruit branch location > plant height. The regression analysis results showed that plant
height, fruit branch number, boll weight and lint percentage determined the variation of the average length of fiber upper
half and breaking tenacity by 0.197 5 and 0.221 4, respectively. Fruit branch location and number, boll weight and lint
percentage determined the variation of the micronaire value by 0.471 8. The cumulative contribution rates of principal com-
ponent 3 to average length of fiber upper half, breaking tenacity and micronaire value were 68.590 3%, 70.343 7% and

70.421 7%, respectively. For the characteristics of material itself, it is an effective method to complement characteristics of

varieties by hybridization, so that the balance of
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M 4E ( Gossypium hirsutum 1.) {E h —Fh £ 4E4E
W, oA THER Z A0 X R AL 2 b [ B 255
Y. BT, TEMAET RS S AR AL 2 4E
i B B M R O R, R B S 2R 4
R EARRAEAEADTLFENA , BT LAXT TR AL i 2R 4k
Jo R T AR 2R A A S A BTl B
WESERPRIER T Bt A A B e S 2l G e BRI
PrHARSE ek A GE 1t o3 5 2 G455 17 B AH G 43
B BRZE AT B 5 A3 AT | Al A DG o3 BT SO
T e L8N 134 473 [ ANk AR Rl S AR 2k
ARFNEF L i BRIk 138242 Z2REVEEAT 1 20 A, F SR
T i FORIAR MR 28 S 1 B0 LA B st A% Z e
T8 HRORN it o PR ] B AR DG | e 280 e Y 14 £y it Jox
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Table 1 Agronomic traits, quality traits and yield of parent materials

AR RBL 6 T AR B BERE A R
Mol K AR, 058 il 1 Bl 2 S 2 A HEAT A
5 T ENS 12 S R o O O O | AW TR
AHFSER TR REARATRL, 2000 Z4F A0 A 28 REAR R
B PEBE— AR, A MR I TR E , Phd i A O
GIMT GEARSIHTAE T B AR RS R MR AT 4
A SRR Z ALY 5 28, LAY S Al A 010 J5 oo 7™ il Aol )
P R BEHE R,

1 MBS TE
1.1 e R At

MRS RE S P T LA 571 (Z571) A AR Bir 49
(CCRI49) Jy A FE AL EAA , S A AL v ]
Al B2 B AL S BT P B RS [ & SR
Hrr CCRI49 HAFR™ 274k i Bl R 554 5, 2571
B MRRIGY 5 — SRR R B T,
HEERSA(ER D, BERERR FHEA AL RM
BE 192 MRR B RE A, AR RE,

SHE LR YR

BT HL 7= Rk TR K53 A e o Oy hagi i
A (&) (cm) ™ (g) (%) ﬁiﬂ;{; (i [f\?ig) P AEL (kg/hm?)  (kg/hm?)
RARET 49 7.3 68.7 11.9 6.1 38.1 31.5 33.0 4.8 4 635.0 1767.0
571 8.5 94.4 12.7 5.9 41.0 31.0 30.0 5.5 5214.0 2 136.0
1.2 REFHZE 1.3 ZHEAIE

IRIE A RLT 2018 AEFIAR T o [ £l B2 B A
TP AR i 50 L, 3 R b R — 47, 174 8.0
m, T 0.8 m, BEFE 0.2 m, ¥ 3 ANEHEE, &/NX Bl
PLIXZHES 5300 F A6 8 A SR A 7 () < DU
i IR ST B B — SRR B i A
I 22 R A AR R (oo, ) o BT I 2 R R T A
JE k22 O A SRR R () B RE R AR ERE
RASPPENE A 10 R, BOFAME, IR R ik
TRORA S 1~2 AT IEH /9 50 ML, W T J5 FR
i iR i (v,) MR A FLAE IS PR A 50 2219
MR EE T RAIY (v5) o AR AR A FRA AE it J5T
W R G (2B ) BEATER 4 BRI K
JECY,) A 4EWr 2L LR B (Y,) B e BE(E (Y,)
K,

FFA SR EA R 25 Excel 2016 HE4T403T, 3T A1 H
DPS 7.05 B A4 X625 P R A s 2047 A0 G 43 B Ll AR 4y
BT 22 T0 A 111 H 3B R B3 S 55
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21 BEMHRELASHER

X SRR A MR AT I AR S 0 B, 2
R(F2) BoR, RIS ZEGK 0.66, 8T
BRAR S AR AR 5 R ECk 0. 04~0. 09, Hrp
FRACET A 12 381 4 B S R AU AR, hy 0. 04,
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F2 BEHRESERNERSHITE
Table 2 Basic parameters of various characters of population mate-

rials

AR ez Tz FHE R LERAK
% 36.80 48.86 86.25 6.99 0.08
%, 3.80 0.39 8.04 0.63 0.08
X3 12.60 1.23 11.83 1.11 0.09
% 61.10 19.08 6.60 4.37 0.66
xs 41.00 9.95 39.42 3.15 0.08
Y, 5.60 1.16 30.75 1.08 0.04
Y, 7.70 2.58 31.78 1.61 0.05
Y, 1.70 0.14 5.24 0.38 0.07

oy DR 330, < R 19 D 0y < SRR B 0y < B T 5 g < A 4T3 ¥, < T 2R
TR Y, AR LR Y, s D RO
22 REWRESRREREHOHEXE

HER A Ak A 251K 5 i I ] %) A 56 40 B &5 SR
(3% 3) 3R], bR REE A i S AR 4E R
SRR B B IE ARG ; SR AR S £ i W LR T R R
H2E, - Hik B K- (P<0.05) ; 48 i 5 oo
AR 5L AR G, IR W0 i 3 /K SF (P<0.01) s K3 5 5
FURE(E S IEAR G A W 7K P (P<0.01) . BRIKZ
A FER SRR, £ MR A A7 7 AH S, dnik
1o S IR R AR i 3 AH G (P<0. 05) 5 3R AL
AL R i AR OC (P<0. 05) s SRR it 5 A
SRS, FLAAE] T B KE (P<0.01) , FELE
Y AR NS, A MR (B A AR AR S | 27 4 o
TR B S Lh o B SR AH OG5 B R 2
TR G ; TR LL i B 5 1w B 22 TAURE DG, YA
FIKF-(P<0.01) , UL, 7 B A A S AN fE
T 5 e 2R 5 2 4 B R IR A B 56 2R
F3 BEMHRZIREREERIOEE R

Table 3 Correlation coefficients between agronomic characters and

quality traits of the population materials

R x *2 X3 Xq Xs Y, Y, Y,

X 1.00

% 015" 1.00

%3 0.18" 0.00 1.00

x4 004 017" 0.05 1.00

xs 010 -0.09 0.03 -0.79* 1.00

Y, 0.03 -0.01 0.04 0.02 -0.09 1.00

Y, 004 -002 016" 0.00 -0.08 0.49* 1.00

Y; 013 010 0.00 -024" 0.20* -0.43** -0.37*1.00

Xy g X 50 s Y Y, Yy ILER 2 T T R BB (P<0.05) 5 ¢
FORM B FE AR (P<0.01)

2.3 RZEREFERFERNZTES BT
PL 5 ARAEAR ZHR0 B AR &, 3 S LAST 4 |

RS 2T A W 24 EL R R RN e A A PR A
HIATEL AT, S5 (R 4) B, bRE R
BB T R Sy U T AR Y R K
0.197 SH7E S FRTTLE X7 4 12 36 2 K Y
SR /IN, PRAS JT i TR S0 DR T 47 2 121
KEE0.177 OB AR S, AR 43 Bl e o 1 47 4 L 2f
HIKJ#0.090 3078 5

PR A EI AR T AR R T 2T A T
HiRJE0.221 47285 | SRR 6 %) 21 4 i 4 L o Ji
ISR K, SRAECBORIAR 53 DS T £F 2 i 4 LU 5 2
0.180 5SS 5 A BN P E T £F A Wr 4 LU 5
0.157 9RYAL 5,

TR A RS BT A R T
FE(EO0.471 S8 53, i X i B L 9 5% i) A K
PR TR AR s T e B {H0.465 1IN7AE S, 4K
SRR E T B R RE(HO0.202 31 AR
24 REERERFERWERSHT
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IS OO O I N I Ry QA O s I (i
(1-0.31991) > H 4 Ji & (1-0.234 41) > ¥k
(0.057 3) >HHH(0.056 6) >FAL 57 (0.004 5) , %f
R4 1 BE I R 2R AU AR U B4 o
H(0.258 8) >4 43 (0.229 6) >Hk &1 (1-0.030 61 ) >4
L 1-0.015 21) SHAA(1-0.009 91) , Hirfr B
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B WTEFAE 122 BE R ) 4528 B 80 IE

5 A MERXT £ 2 W7 28 L5 B 1Y) B RN AR
WHRASY (1-0.232 21) > B Fi & (1-0.186 51) >
A (0.183 1) > ¥k (0.037 6) > B A7 4
(1-0.005 61) , X &F- 2 Wy 24 Lb i 5 1% [8] 52 25 6 300
MR Ry B AR (0.190 5) >AK 3 (0.150 3) >Rk %k
(1-0.025 11) > AL 7 (1-0.016 81 ) >t
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Table 4 Stepwise multiple regression equation of agronomic traits and fiber quality
PRl A B M4 7R LEPSE s FAg PH
Y, Y, =34.035 9+0.008 8x,+0.007 7x,+0.055 1x;-0.069 3x,-0.109 lx; 0.197 5 1.510 2 0.014 5
Y, =34.085 0+0.008 9x,+0.054 9x;-0.069 0x,—0.109 Ox; 0.197 5 1.897 0 0.0112
Y, =34.488 4+0.010 3x,-0.066 8x,-0.106 2x5 0.189 6 2.336 2 0.007 5
Y, =35.039 5-0.061 8x,—0.098 5x5 0.177 9 3.089 9 0.004 7
Y, =31.964 9-0.030 8x; 0.090 3 1.563 6 0.021 2
Y, Y, =34.707 4-0.009 8x,-0.014 4x,+0.265 7x;-0.068 6x,—0.118 3x; 0.221 4 1.917 9 0.023 3
Y, =34.615 8-0.010 Ox, +0.266 0x;-0.069 1x,-0.118 5x5 0.221 4 2.408 7 0.005 0
Y, =34.168 0+0.256 3x;—0.073 4x,-0.125 3x5 0.217 4 3.107 9 0.002 7
Y, =30.771 4+0.233 6x;—0.044 6x5 0.180 5 3.183 8 0.004 3
Y, =29.066 2+0.229 2x, 0.157 9 4.860 5 0.002 8
Y Y;=1.173 7+0.002 Ox,+0.031 Ox,—0.021 3x;+0.058 6x,+0.089 Ox; 0.473 1 10.728 1 0.000 1
Y;=1.242 7+0.034 2x,-0.019 3x;+0.059 4x,+0.090 3x5 0.471 8 13.384 8 0.000 1
Y;=1.479 7-0.019 6x5+0.060 7x,+0.091 lxs 0.468 5 17.625 6 0.000 1
Y;=1.309 3+0.059 7x,+0.089 8x5 0.465 1 26.085 7 0.000 1
Y;=4.278 9+0.024 4« 0.202 3 8.108 7 0.004 9
Xy Xy Ky Xy s Y Y, Y W2,
x5 REERWRBEERBBESH
Table 5 Path analysis of agronomic traits and fiber quality traits
gg/ﬁgnr& . :g%@ ()23 72 R AL I‘,ﬂig%
TR RAEM N - “ . v BRI
Y, %) 0.057 3 - 0.000 7 0.010 2 -0.010 3 -0.031 2 -0.030 6
X, 0.004 5 0.008 8 - 0.000 2 -0.048 5 0.029 6 -0.009 9
X3 0.056 6 0.010 3 0 - -0.014 4 -0.011 1 -0.0152
Xy -0.234 4 0.002 1 0.000 8 0.002 9 - 0.253 0 0.258 8
x5 -0.3199 0.005 6 -0.000 4 0.002 0 0.222 4 - 0.229 6
Y, ) 0.037 6 - -0.000 9 0.032 8 -0.006 9 -0.022 6 0.002 4
Xy -0.005 6 -0.006 6 - 0.000 5 -0.032 2 0.021 5 -0.016 8
X3 0.183 1 -0.007 6 0 - -0.009 5 -0.008 0 -0.025 1
Xy -0.186 5 -0.001 6 -0.001 0 0.009 4 - 0.183 7 0.190 5
X5 -0.2322 -0.004 1 0.000 5 0.006 3 0.147 6 - 0.150 3
Y3 X 0.037 1 - 0.007 9 -0.011 1 0.024 7 0.071 9 0.093 4
X, 0.051 1 0.005 7 - -0.000 2 0.116 1 -0.068 3 0.053 3
X3 -0.062 0 0.006 7 0.000 1 - 0.034 4 0.025 6 0.066 8
Xy 0.336 7 0.001 4 0.008 8 -0.003 2 - -0.583 7 -0.576 7
x5 0.737 8 0.003 6 -0.004 7 -0.002 1 -0.532 3 - -0.5355

Xy Xy Ky Xy s Y Y, Y W22 i,

5 AR AT B FEREAE A EL ROV AR R A
53 (0.7378) > & i it (0.3367) > A A %k
(1-0.06201 ) > R K 95 7 (0.0511) > ¥ &
(0.037 1) , %) Lh v B A A ] 42 25 B ROV AR IR R 4%
it (1-0.576 71) > &K 43 (1-0.53551) > ¥k &
(0.093 4) > F K %50 (0.066 8) > A% 517 (0.053 3)
o SRASCER ) RSO0 Ry B LA AS A MR T ) Tl

(ELAA) BRI 35 8 T, B4 Jo ekl o LA R IR B
Ty B ()20 5 ROv Bk, HOR A
2.5 KZMWHKHERS S

N T SISyl SR AR BT RL A A IR
ZRYE AR IR, 20t 1855 27 4 bR IR
EFHEIRT 2SR | T v RE AR MR 1 2R
R W IT XL B IRAE R A A R AR
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SR, 6 Won, TS 3 X HRAELE 4 I
ARE R AR 2L LR | T v R Y R T
HRF 0 1R 68.590 3% ,70.343 7% F170.421 7% , H.
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27N
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XS HRACET G |2 FF- 454K B AL Ak W28 LU 3 3 1 3
AR RS 2 vh a8 e m ELRRAE 1) 5 0 TE Y 2
BRes , ST e bR SR B LT A I S L Y
R ) A AR ) | 30 W Bk s 1) 39 v A7 ) T A AE 2T
£6 MARRFIREREMWRIE RS S

2 bR B BE RN LT I 2 LS L A3,
o3 3 R S ERYE L BT K R AT A W R L g
FOPRFAIE [ — B3O R SR AR, 0 A I RS R Ay
FITHRAELTHE 12583294 B RNZT ZE DB 52 53k 2 1Y
Ham

Xt e REAELREAT T b, 4R (3R 6) B,
ERIT 1A T e e ELAEAIE 1) O 17, LA T
SRR )80 IE, B e (R B RFAE 1) 0 1, B ITAK
OYRRAR, R B TN, A il S se (R AR . 2o
2 FHVRR R B AT B e ELARRAIE 1) O IE, 5 T B
AL i) i — 20, Ul TRk 7 IE 1) 520 By o, &
Jo 3 PP RS RS A A v ELARAIE 1) O OE, O
SR L LR 1) 8 O 970, T e B (PR RS AR 1) A
B, U 3 SRS RS AR SRS 1Y (5 A ) T B e e
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Table 6 Principal component analysis of cotton fiber quality and agronomic characters

. Y, EWS b Y, EWS T Yy FS b

ik TR 1 ERS2 EMS3 FEAS T ERSY2 ERS3 ERS 1 ERS2 FEHisr 3
Xy -0.0039 07109  -0.0959 -0.0073  0.6648  -0.3189 -0.0204  0.6272 0.218 0
X, 02178 03925  -0.4656 02152 03400  -0.4742 02066  0.4357 -0.341 1
X 0.0165  0.5543 0.329 3 0.0263  0.6170 0.391 1 0.0094  0.3657 0.758 3
Xy 0.6926  0.0068  -0.0312 0.6925  0.0014  -0.0270 0.6886  0.09 6 -0.025 1
Xs -0.6852  0.1494  -0.1064 -0.6845  0.1455  -0.0850 -0.6916  0.1658 -0.075 3
Y, 0.0549  0.104 6 0.808 3 / / / / / /
Y, / / / 0.0698  0.2016 0.7159 / / /
Y, / / / / / / -0.0655  0.496 3 -0.504 8
EEROR(E] 1.836 1 1.249 7 1.029 6 1.837 6 1.254 6 1.128 5 1.836 8 1.346 5 1.042 0
FIHRE (%) 30.601 8 20.828 6 17.1599  30.6258  20.909 9 18.808 0 30.614 1 22.4409 17.366 7
FHTTHR (%) 30.601 8 51.430 4 68.5903  30.6258 51.5357 70.3437  30.6141  53.0550 70.421 7

Xy Xy X3 Xy \Xs \Yl \Yz \Y3 IJ_IL%:{ 2 L‘Jfo

3 17 i

MRAEET 4 dh TR R 1 32 AP RFPESE I 2 38 %2 +
HEZRAE AT AR A BR S IE 2 R
R RAM 1S S PR AN S5 i A A 114 £F 2 i IR
SR RRAL R Ptk s 2 B 5 R I RO
o & S E A B i MR YE AR R
LT YW LR B X B e AR B A OGRS
S5O TE A B ARAL P e S 2T S IR A AE P S
P, P R OUHSE, R AR LT 4E bR P K
SO WE AN, AR E R R, 2 1 B

MR AE P 55 i S5 CEL A 8 e R AP PR R R
KRATHEIS  FRAE P S A0t B 2 e b 4 g 2
AIREG X 192 103 A S REAS B2 PR A T
I, R DR BRI £ MR 2 L 5iR B 2 25 IR ARG, B
B e 5 T e A L L A 2 BAURH O, A 5 E e
(EHEPRRFIER K, 350, fEA Z MR AN i TR IR
NIRBAFAER e . AETE AR A op , X £ 4 1 23
S B4 AR DT/ A 70 > B Jo i > R i >
B RATTL, R LR 520N /N Ay LS o >
AII SRS SRR RALTT (L, X 27 HE W2 Lo
A4 B4R BTRR R/ A > RS T > SRS Pk i >



A7 SR AR 2T 4 i B 5 R AR VR B AR S S A 775

TR [BIHEEER A RN I/ by A8 o o > A 43 > 2R
B> A 07 > Bk 8, o T B (B A9 B3 Bk K
NI AR 53> LA O > RN S SRAS 9 (v > Wk i [T 422
ZEGRUN KN A BAER T > A o0 > Bk i > SRR >
U Sa R AN R T = o0 i 4 W o IS B B S EA R )
S8 LU R B Y BN R OO, R R A Y
SRR A (L HG 3 At P bR [R] 42 5 i 2T 4 1 235
XA B R A W 28 b R 1) (R 25 B RN K IE
Vi) 4225 M) o B (L ) ) 42 255 38U o 1, HL KT
BRSO, A RE A AT 45 R W, bk e SRR
LR T 1 7 S S o B i i O e
0.197 SIZAE S BRim  ARBCEL  BA48 T AR 3 DR
T LT e L5 EE0.221 4 B AR S B AL R
B RS T A Sy P E T H e BE(H0.471 8 YA
S o RS TR A A0 T R (R AR AR
HPE T e FE{H0.465 1HYAE 5 %85 1 51 AW
FEAE R AR,

25 LTI ASEEAR AR R I 1 AR AR AT
Yt b YT I B AT 2 W S s B A 3, (R
AFNT e REE AR, S SRACECR R TARAE LR
Yk b YT H A B N AT A W7 2 LR 3, DA
i REAE AT, BB BT | B AR A -t 1)
FRACLF Y L3 A B AR Y Lo B2 A 34 m
DA R B R A A B AT, AFR A 43 1) [ EORE L 5 T
FERR L R, 255 - 4 TR R IR Bl s L A
G0 MRAGEF4E ST 2 Fh R 2 P i, BT A
FRPEAD A RSN R, TR A S
FEPE AN, 38 3 24 58 of SIS it b A L — el
AR, DL R AE SR B v, 25 A A
AP RRE AR S I R S R AP

Sk

(1] 5kBed:, TEE, TEM, . AR I 26 A 5 FZF 4 5
TR BT[] WWZRAE B2, 2014, 46(8) : 29-32.

(2] Sk38M,ZE W, TR, 5. ARSI A A XA R S
FEAE A FPET 4 S RS2 [T ], I AR A B4, 2011 (12) .
38-40.

(3] Halitte, BREbk, JRTA B 645 0IAR S8k 30 40 i 28 728 SRR AE
FOSRRAE = i fL R 2w [ ). VEW 244, 2008, 34(8):
1393-1402.

(4] BEE V)9l iRIGE 55 BEIEMALET 4 pEvs R J &1
HeLg R R Y A AL [T, B Ak, 2008, 34 (12):

(5]

[24]

2143-2151.

SO, JUARUR B (3, AR, BT ORI ST AR i AR A i
A LRNEE A it B S S AL B D 4248 [ 1], T E AL RLE,
2015, 48(15) . 2891-2910.

FEIF 2 W, KRR Bl R BTk A A O
STLI]. TR LR, 1999(10) (12-13.

VRO EOON, A PR AR TR B
IR ORI ] AR, 2006(6) : 37-38.
R, SRLL A HERAT. Bl AR S ) 2R T AR AR BB 5T K
SRR IR BRI [T]. MBS, 199, 8(3):
131-137.

ZRE oS GEAR. Bl AR 29 R AR R A BRI
BATHTL ). THARAL, 2005, 33(2) ; 194-195,197.
ZENG L, WU J. Germplasm for genetic improvement of lint yield
in upland cotton; genetic analysis of lint yield with yield compo-
nents[ J]. Euphytica, 2012, 187(2) ; 247-261.

Fros sy ZERKY  ZRUGE, 45, 134 Oy E ARG HUAR il R £ R 2
YRS 27 4t it BV AR B A ZAEVE AT [ ] Rt 1 TR R~
%, 2017, 18(6): 1105-1115.

&R EE 2T RO R (R ) BT RS BT
FRIAHT[I]. TR 2E 4, 2015, 31(6) ; 1211-1217.

% W HEE EFE, S MRS BRI A
FE[J]. hERAE, 2007, 34(10) ; 13-15.

B AR AU A S R X ARAE P i S 4R G B SZ e [T,
gl B, 1991, 24(5) « 23-29.
T, R, Bk, 55, MABLT 4 i BUAR B ) 22 b 4
K2R A [ J] ARAE2F 4l , 2005, 17(2) : 103-106.

SR BB R T 5 B R LA (R) SR HE
PERACHE R LT[ T]. MR, 2017(5) : 31-37.
BET W vKGIREAY, SE. m SR A M B XA [ LA AR
SRR (D], BRSO RNE, 2008, 45(2) : 1-4.

Blbee PR A AR IR X AR AT A B N 4 T 4
B ]. VEI2AHE, 2000, 26(6) : 666-672.

PRI A M8, sk R, AF. REHOAR AT R E SR PR S
AR 7 4 G BT AR B AR SC BT [ 7). VIR AR B2,
2012, 40(3) : 79-81.

B, SR BRI, A5 AR AL S A L SORT R SO RIS
IR [J]. IR, 1992(3) ¢ 19-20.

AR, RKRIT, WIER S5, MRS B etk py R R S
ZIMBE)]. MR, 2002, 29 (9) : 827-834.

JBESNSE  FOMAE R T Bl AR 7 B A BT HIR ) S H 5
ZIERBALITL )] A4, 2003, 15 (2) : 67-72.
MILLER P A, RAWLINGS ] O. Breakup of initial linkage blocks
through intermating in a cotton breeding population [ J]. Crop Sci-
ence, 1967, 7(3): 199-204.

SO, WA gk, M E . AR AL Bl A 2 32 5 AR 2 45 21 4
B AE & 2 BF 50 [ 0] 7 Ak B 27, 2015, 52(3):
393-401.

(WS T )



