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Table 1 Variation coefficient for agronomic traits of oil-type sunflower
. R AN PRk AhE/g
EHHB/d BRE/em ZEHM/cm R % . AR/ Y% BES%/ %
i/ & /cm Seed Hundred )
Days of Plant Stem Leaves Kernel Setting
Ttems Head number seed
growth height diameter number ) ) rate percentage
diameter per plant weight
fx K Max. 109 232. 33 3.13 30.0 17. 70 1667 6. 00 75. 46 86. 14
% /ME Min. 102 186. 00 2.03 22.0 13.23 1069 3.83 56.00 58. 39
SEH{EH Average 105.75 209. 75 2.68 27.10 15.61 1349. 45 4.52 67.60 69. 30
P2 S, D. 1.83 20.51 0. 35 2.25 1. 49 162. 99 0.43 5.17 7.80
SRR/ % CV. 173 9.78 8.07 8.29 9.85 12.08 9.46 7.65 11.25
T2 HEAMBERELMES BEKRTFEEREEROBXRE
Table 2 Correlation coefficients between agronomic traits and yield per plant of sunflower hybrids
U N . y N " HRE o .
" EHHE Hew ESil MR EEER SRR Hundred FrR YR
T+ undre:
) Days of Plant Stem Leaves Head Seed Kernel Setting
Traits ) . seed
growth height diameter number diameter number ) rate percentage
weight
4= F B % Days of growth 1
Fk# Plant height —0.1666 1
25 H Stem diameter 0.1737 —0.0848 1
%1 Leaves number 0.1344 0. 345 0.1271 1
AT Head diameter 0.1993  —0.2803  0.0412 0.0954 1
HipkRi B Seed number per plant —0.0546  —0.0882 0.0376 0.1194 0.7242 1
H K H Hundred seed weight 0.5924 —0.1161 0.0773 0.1894 —0.0426  —0.3986 1
FE~ 2% kernel rate —0.0131  —0.1301  0.0315 0.1481 0.3078  0.5133  —0.4227 1
ZE 57K setting percentage 0.265 0.0553 —0.0264 0.134 —0.0651 —0.1476 0.2578 0.0637 1
Bk 2 Yield per plant 0.4799 0.1259 —0.0259  0.2125 0. 3389 0. 4888 0.4961 0.4201 0.5904
P 0.0322 0.5968 0.9137 0.3683 0.1439 0.0313 0.0261 0.0429 0.0061
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Table 3 Path analysis coefficients between agronomic traits and yield of oil-type sunflower hybrids

W T HIEER R LEES
Factor Dircctly path =X —>X; =X X —-X5 — X5 - X7 — X5 —>X Correlation
coefficient coefficient
X1 0.0751 —0.053 —0.0084 —0.0193 0.041 —0.0201 0.3352 —0.0005 0.1298 0.4799
X2 0. 3180 —0.0125 0.0041 —0.0495 —0.0577 —0.0324 —0.0657 —0.0054 0.0271 0.1259
X3 —0. 0481 0.0130  —0.027 —0.0183 0.0085 0.0138 0.0437 0.0013 —0.0129 —0.0259
X4 —0. 1436 0.0101 0.1097 —0.0061 0.0196 0.0439 0.1072 0.0061 0.0657 0.2125
X5 0. 2059 0.0150 —0.0891 —0.002 —0.0137 0.2661 —0.0241 0.0127 —0.0319 0. 3389
X6 0.4674 —0.0041 —0.028 —0.0018 —0.0171 0.3491 —0.2255 0.0211 —0.0723 0. 4888
X7 0.5658 0.0445 —0.0369 —0.0037 —0.0272 —0.0088 —0.1465 —0.0174 0.1263 0.4961
X8 0.2413 —0.0010 —0.0414 —0.0015 —0.0213 0.2634 0.1886 —0.2392 0.0312 0.4201
X9 0. 4900 0.0199 0.0176 0.0013 —0.0192 —0.0134 —0.0542 0. 1458 0.0026 0. 5904

25



PHAE R

Z &

T R X M F 12 #

MR OH BOXE B R R SO L
0.075 1. {H @ i 5 7 k0 7 1 45 52 2 39 1F 16 2% B
1 75 A5 2 B MSBOE S B 0. 479 9. B 7E A
U A 530 TR N 3 07 445 4 1 L 205 52 R A Ptk o
R HOBOGHEAT IE 1 e R

I BOuH 7 A5k 0 B AR g (L HL T
R R NN T QAN N VAL
0.212 5, W 1E 7 Ff i B2 b ik A B0t 2 — AR 8
BRI PR S I AR 2 7 52 B L bR
FRetr B v e . ZOMLE B bk 7 19 1 BR800
RSN 3 o AR D6 A A A TR 9 A A S5 3 T, 2%
L) 41 726 R o 7% 5k A HL 2 bR ™ A ) BB 9 I 1)
N E T I R T T AR 9 S PR AR O AT R
3 #whHihe

AT FE 38 3 % i S P R S
553 W0 RV A% 20 T+ X 4% 42 20 1 R X6F 77 k1 A
X B SEAT %O . BT 4 R L A PR
AR 7 56 2R BRIV IR A < 4 52 3R > TR
T MO RO AR RO R R S R R >
B> bk s > 25 K. v 4 SR B
FIHE 3 IE M 5E, X 5 X0 RS R E
AEDY AR R E AT R— % mA
22 WA oL e A 0 5 i A Ay s s R
AT N g 75 T HUAH 7 4 B 45 e 10 R0 i o B 4%
BF 58 S 1 2 38 LA X TR S I 1 H 3R
S i o 2 G L R AT ek AT AR L At T
S N TR e B RS R R 2R LR A BF S A%
Sy BTG Sy s TR R > 4 S 3 > B R > b
B ORSEEER S AT B 221> A
B, S HT FILE £2 4 A7 445 SR 22 1L IR 18] A
AR R A2 2 0 R AR R, A B2 B
PR BRI 8 B B 2 — SE IR VR A0 3 A
53— SO VAR 55 . AT IS 19 20 7 45 SR 15
ISR T A NER s AL U R IS A N
BB AR S AR R R R AT %
TR 5] SHE I A B B R B AR 2L
HE k. B e ez W 6 R K
RN RN ) F 38 P 0 AR R A

S % 3Lk -

(1] EPSHRAR A ZUE J7 Mk 8 [ DB/OL]. [2016-11-16 ]. ht-
tp://faostat. fao. org.

[2] SRERIS.WEROR . 204 & AR H i 8= T8RS
PR A A 5 20 B (D], 74 R ARl 2 4R . 2007, 20 (4)
587-590.

[3] M3 MRZE. IR S R Bk 2R A 5 42
SyHTLT ] BePE Al A2 . 2007 (3) 1 1-4.

(4] BT KR R RN & F Bk EY s FTEA L
PR 1 AR OGN A2 43 AT L) ). FE# 447, 2007 (5) : 48-50.

[5] BEER IB/INE, HFR. %5 BHERRLER "B FE
A IR 1Y A 06 B3l 4R o b LT ). % oAk B 2%, 2000,
37(19) :8950-8952.

[6] ZE43E k8B B %, % BIFERASMHT 85 8L
SR K Z T E 4 BT L. NS RO R 2% 2= ik
2010,25(1) :40-43.

(7] FRERWAKF 5 B ERKALTREEREERY
S Rl 7 g 14 A G K AR A T LT ). AR AL R 2= 4, 2014 (29) .
142-145.

[8] BRFHHEIC, M, il B EERZERE otk = &1
A Bl 2 A BT LT . VL3R ARk 4 42 . 2016, 32(4) : 763-768.

(9] JCR B HHL , 45, /N A 7 B o 0 MR A AR 5% 4 BT
FLE R HLT]. fEW 2%, 2016(3) :45-50.

[10] LM PR . R0 45, K35 T2 B AR 25 MR8 5 0 AF %
HEP=mA oA LT B B Ak B2, 2015, 48(6) -
1240-1248.

(110 RAJE, e H ¥t ke B, 45, s A 1 | 35 M fl R 8k 20
AR 2 843 53 B RN 2R A B [T ] op B R 24 3 4, 2015,
31(12) :152-156.

[12] XUBCHS . ok 26, d% A, 5. 3 1) H 2% 2% 58 fh 2 2 ok &5 7
BRI B KA B A [I 0. b 7 Rk 2 3. 2016, 44 (1) ;
12-14.

[13] Efast BRE M, # 44 % WA m A2 EEmHR 05
AEEERM X M R R, 2005(2) .
20.,25.

[14] # R, THXL i AL H 25228 fp REMHR X5 =
KRMAFIELT]. 2 MAEY ,2003,23(2) :89-92.

[15] SAFHI UK, F=. ) HZERF 5 GR) EEAR S ™=
a2 E] A SC LT . R E AL, 2014(12) :50-53.

[16] THE.ZEE,XNLKR.%. GHMHEEREERS
PR A € 5 A2 20 AT LI, BARC 4l B 4. 2014 (22) .
18-19.

[17] ZER.PE,EEE. S MM HERTMEEERS
P R B K e BE AT (0. I R R L BR2E, 2011 (12) ¢
19-21.

(18] W& RFEZE, T, & i H %785 FE5Rm
KBTI ] BT AL B2, 2010(9) 1 46-49.

[19] ZEHM.ZEN, TH, & M H 252 fh 2 8ok
I SRR AR SC A BT LT ). N S8l ek BHEE . 2007 (1) 1 29-31.

Correlation and Path Analysis Between Agronomic Traits

and Yield per Plant in Oil-type Sunflower Hybrids

LIANG Chun-bo'**
(1. Insititute of Industrail Crops, Heilongjiang Academy of Agricultural Sciences, Harbin,

Heilongjiang 150086 ; 2. Postdoctoral Workstation of Heilongjiang Academy of Agricultural

Sciences, Harbin, Heilongjiang 150086)

26



2 R R LA FE 2017(1):27~31

Heilongjiang Agricultural Sciences

PRI

CO, ¥ B S P58 T J5E 1 TR 58 3t B5E A AS ] i Ao
1 OR IXUBSE: Y 552 Wi

I OE CEHBER GRYE .RES .EHE .EZHES’
(1. R B REAF 1 HEBIEARLH, BRI o RIE 15008632, B KT K & 55T 35 4)

P, 2 T oh RiE 150036)

WE: A TRAABEZATHRASRBERREER G Hh, A AHEGATAEE A COREF i
IR BE RFFRRRERA SR LEERG L F AHS T RERB G CO K E TR 384 pmol-mol ', 7+ & 4
#2 584 pmolemol™) . 5 ¥ il 75 5 49 ZR LR JE . KRR AEFo B AKAG R S Aol B A2 ALY B RS, &R A
ACOREMN AR A REREZ R EF . CORBERME LB ESSERERNE T A48 5 5 )4
KRR, EERBAARBEE LR TR TG BB 0I5 T AL KA IR 18 A KT 3G Ao T 1K
W, MiXIe R IN.CORER M E AR EANAZI AR ARG RFERRNEH a0 EREARALY,
B, B G T8 3 F & B A AE T AL 69 H7 5 A 38 ) R R,

KB ARAG;BIR;CO R B IR R B

HESZEE.S511  TEARIRAD A XEH S .1002-2767(2016)12-0027-05  DOI:10. 11942/]. issnl002-2767. 2016. 12. 0027

(PR AR A ™ Hp i UL A 5 B0 O B B A
oKl TS ) — b A= R R B R 3l A AR A L
10 2 S ) 1 B R A e ) 9K SRR B AR
W B D 22 T BOK R BR B g i % 2k L R A
AT B2 A 52 BOK AR e 7 9 B 2 PR R 2
— U ORAE AR MR AE R AR S L IR AR 2
HEE MBI L A & T A R EE

s B H.2016-11-19
E£WAB . H/RETRHE R EF R & A4 % B E 2014
RFQYJ109) s W4 /R I 17 B4 Jmy 6 81 A A BIF 5% & 30 9% 4 9% Bl
i H (2014RFQGJ044)
E—EFF AP IE (1983 . B By T4 BRI AL AR
+, B ERAF ST 5 AR RE AR 55 B B P A# A 5Y . E-mail: bing-

bing7581 @ sina. com,

T R BELAS 3% 43 WO RN IE e L O HL 480 AR 0 A B
o) 52 FUBH KR T 4R . Setter S AHE LK
P A A I R AT 2 00 PR AR PR R AE AR D) e 2%
S 1

JK AL A B A0 A8 AR BE g D) B A PR AIE 7K A 7
L5 i R E B R AT © 228 E KRS T AT
T FEFRAY (I L 2R BEJEL L | AR A T i AR
Py SRR AR S B A 5 . A A Bl v B i A
Wt 5 30 B8 T e T LA A X 4 AR ) A A G
A R L AR R H AT 1k A Ol B X CO, e
JEE 8 g 7K A 25 AR AR OXUBS: B4 9F 5 L O A S H AT
LA o0 72 7K R ) £ R R

Abstract: In order to explore correlation between yield,main agronomic traits,direct and indirect effects of vari-

ous characters on yield of oil-type sunflower,nine traits days of growth(X;), plant height(X,) ,stem diameter

(X3) ,leaves number per plant(X,) ,head diameter(X;) ,seed number per plant(X;) .hundred seed weight(X;),

kernel rate(Xg)and setting percentage(X,) in 20 oil-type sunflower hybrids were studied by correlation analy-

sis and path analysis. Correlation analysis showed that setting percentage (Xy),hundred seed weight(X;) ,seed

number per plant(Xs) and kernel rate(Xg) showed significantly positive correlations with the yield per plant.

The results of path showed that the direct effect of nine traits on yield per plant followed the order:seed hun-

dred seed weight(X;)>setting percentage (X, ) >seed number per plant(X;) > plant height> kernel rate>

head diameter>>days of growth™stem diameter> leaves number per plant. In the breeding for high yield oil-

type sunflower hybrids, setting percentage,hundred seed weight,seed number per plant, head diameter and ker-

nel rate should be selected primarily.days of growth,leaves number per plant, plant height and stem diameter

also should be taken into consideration.

Keywords: oil-type sunflower; yield per plant; agronomic trait; correlation analysis; path analysis
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