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Study on the relation between agronomic traits and root morphology

and determination of traits affecting root yield and sugar content in
monogerm germplasm of sugar beet
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Fig. 1 Scree graph diagram of factor analysis for 19 agronomic and morphological
traits in sugar beet monogerm hybrids
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Table 1 Principal factor analysis using varimax rotation for agronomical and morphological
traits in 75 monogerm hybrids of sugar beet

lio gyd wbl g Golpe puyile S e by
Traits Rotated factor loading matrix Communality
Y ole Y Jele Y el ¥ ole variance

Factor 1 Factor 2 Factor 3 Factor 4

(K/Na) -0.97971  0/00288  -0/17195  -0/00359 0/99451
o (Na) -0.90565  -0.15149  0.07877  0.08529 0.89504
odozs (MS) -0.88186  0.21053  -0.29599  -0.00559 0.92985
e ("I;/”;’)““‘“ -0.78494 024417  -0.45479  -0.09062 0.95200
5 ke (SC) -0.92214 021170  0.00905  0.05014 0.90015
ol plas -0.97411  -0.04444  0.18781  0.01369 0.99227
(Yeild)
Jl“’z“v‘;'s“él; 8 -0.97452  0.09898  0.09674  0.04007 0.97194
58 2,5kee (SY) -0.15690  0.95679  -0.14557  -0.04604 0.97761
adyy 3)Skes (RY) 0.14611  0.95543  -0.17036  -0.05590 0.96758
s £0280e (WSY) 50148 0.89605  -008182  -0.04334 0.97537
38 & &l s (N/S) 0.28605  0.82088  -0.30779  -0.06555 0.89089
<Ll oy 0 (ALC) 0.07288  -0.89360  0.26893  0.02253 0.89829
ady) Jobo (RL) -0.03679  -0.17928  0.90053  0.00804 0.84504
4y, s (RD) -0.17764  -026159  0.85476  -0.01465 0.88368
5k i (CD) -0.21554  -0.25694  0.85163  0.03319 0.88348
b3k glis)) (CH) -0.13705  -0.06401  0.71718  -0.00312 0.91133
wlty (K) 0.42643  0.45043  -0.59196  -0.10683 0.87669
ady) (Blesy (RU) -0.02728  -0.11710  0.02211  0.98967 0.99487
45 0505 (GS) 0.23406 028132  -0.35844  -0.02921 0.97087
E(l/g)e; 9;;; 34.45 24.92 20.31 5.39 i
(F)soS oag laie
Communalitive 34.45 59.37 79.68 85.07

Eigen value
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Table 2 Stepwise regression analysis for root yield as dependent variable and other traits as
independent variables

. s )5y Sy b 5 bl
Plo ol oy by by by by Constant lao 025 8L e
0.8895 6.98 5.669 55 3,Sles (SY)
0.9939 -3.571 7.67 46.393 13 ,Le (SC)
0.9945 -2.251 -2.953 9.202 39.149 Lo 4S5 5 Sloe (WSY)
0.9991 6.369 -14.134 -8.151 18.06 45.398 Jlasil L6 S5 (WSC)
- 351.54%*  393.89%*  769.04**  1199.43%*  1433.44%* b doleo 3 LSlys (I F jlude
- 0.801 -1.515 -0.787 2.499 - 2o Woles , 01 3,5kl ol

9 48> Slas > 4 Slho plo g 1l it olgic 4 ady)d Slas gl lals 1o (900 )5y 4555 an B ¥ S
o yuxio lgis 4 alld w85 Slas

Table 3 Stepwise regression analysis for root yield as dependent variable and other traits with
the exception of sugar yield and white sugar yield as independent variables

.. Oge Sy Hlpo <l .
55 o nd ol 3
alslre RS i b2 b] Constant PIRPSS Aol als axie
0.7118 - -1.13 75.130 sl g (ALC)
0.7533 5.469 -1.075 54.950 e (MS)
- 12.11%% 180.96%%  80.93%F Ll dslee s iy ely F e
- 0.208 -0.803 - ol obes 55 005 3ylk] s

g 4B Slas i & Slao plo g @l jeste Glyie & ada)dSlee (sl (G390 (gm0 )5) 4 jo85 donsl €9

Jhs yusio Gylaie 4y 2B a8y Slas
Table 4 Forward regression for root yield as dependent variable and other traits with the
exception of sugar yield and white sugar yield as independent variables

RSUS b

dslae e Co;;:am oo 4y o il e
bs by by by by

07118 -1.130 75.130 s e (ALC)
0.7534 5.469 -1.075 54.950 wMe(MS)
0.7571 0865  6.400 -1.119 46.142 s, 13 (RD)
0.7695 -3.414 1.872 6.242 -1.153 44 487 a4k elas)l (CH)
0.7762 3.582 -3.615 2.352 5.533 -1.133 27.894 A3, 0,05 (GS)

- 208ns  426%  SATF 96T ISTALMF 3324 Ll sl cils iy F i

- 0.1052 -0.1477 0.2156  0.2102 -0.8457 - oleg Wolre 3 o 3,5kl ol

Mo me et g 2o)d ) 90 A Jlainl prdaws (3 )5 dre sy 4 DS FF F 4
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Table 5 Stepwise regression analysis for sugar content as dependent variable and other traits as

independent variables

o . o9 sSy oy b P
aolee el oy by by b, Constant dlee 4 oud aBLS| jusie
0.9519 0.749 5.838 Sl 15 55 (WSC)
1.00 1.0003 0.9996 0.0024 oM (MS)
7.00 -0.0008 0.9988 0.9993 0.015 sl L3 (CD)
2.62 314290%* 4334599%* 1.57 ns e dolre 3 Cilys sl Fjluse
-0.0007 0.392 1.302 - ol Ablaa 5 0 5 uiti] ol

D repe g o Y 9 W) Jlais! pdaw 3 Jly Sxe iy 4 NS

L

0B A8 Hle s 4 b ysie plo g @b psie (laie 4 08 e Jlas gl (gm0 e Sy 4555 dons T Jgds
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Table 6 Forward regression for sugar content as dependent variable and other traits

with the exception of sugar content as independent variables

LAl oy O )S) GOl <ol T
alee bs by b3 by by Constant Aol oy 02 L] e
0.8086 -0.006 18.171 oo 4 ol cons (KNA)

0.9531 2.546 -0.012 14.759 oM (MS)
0.9551 0.289 2.576 -0.013 14.204 adyy 3165 (RU)
0.9576 -0.187 0.363 2.380 -0.019 33.366 Jlassul ety (Pur)
0.9590 -0.005 -0.269  0.358 2.479 -0.021 43.831 aiy) 5,8kes (RY)
2.48 6.53%*  4.83%  153.48*%*  37.46%*  14.96%* 2l doles 3 CSlyps slp Fjlade
-0.054 -1.361  0.055 0.975 -3.147 - ol doles 3 oad 3 lxlil ol

*, ** significant with 5 and 1 percent pespectvely
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Table 7 Results of canonical correlation analysis between five root morphological traits as first
group of variables (V1) with 13 agronomic traits(W1) as secoend group of variables

(V1) pgo 095 (sla e (W1)pss 095 (slo e
Predictor variables Regressor variables
o pb Jol S92 sl il sl Céo pl Jsl 598 2 lsll il sl
The first standardized Jol oysl8 The first standardized Jol gls
canonical coefficients The first cononical canonical coefficients
loading
GS -0.3154 -0.7546 RY -4.2270 -0.6510
RU 0.1074 0.2105 SY 11.7146 -0.5435
RL 0.2247 0.7827 WSY -7.3116 -0.3797
RD 0.1128 0.9228 SC -43.51 0.1917
CH -0.1641 0.4632 WSC 55.7016 0.3540
CD 0.5702 0.9380 K 7.9394 -0.9454
Na 9.8871 -0.1436
K/Na -0.6948 -0.4836
N/S 1.5234 -0.7858
K/S -1.2560 -0.8166
ALC 0.9050 0.6858
PUR -1.2336 0.5173
MS 1.1278 -0.6837
References: 1oalwl 390 2ablie

YU 2L b sSne 36 qlo L3S 53log,S 5l onliol NYYA Lo ¢ S50 5 p el o g ¢ 3L ) ce ol
V5 o ¥o)loss simde gl 5 (5535125 099 5 pole dlona 5 S35 55 oy > (RP-HPLC)

wlobl Jypaxe cudS 5 o) clio lp W) Y (S5 g98 2Ll ATVA L (2
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