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Abstract: [ Objective ] The kiwiftuit is highly appreciated by consumers because of its delicious taste and high
nutritional value. Although the global kiwifruit industry has grown rapidly in recent years, it is still facing the

great challenge of kiwifruit bacterial canker caused by Pseudomonas syringae pv. actinidiae (Psa). The disease

can cause large scale death of kiwifruit because of its fast transmission and strong pathogenicity. It has caused
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serious yield and economic losses in many countries and has become the major limiting factor in the
development of the kiwifruit industry. Utilization of resistant kiwifruit cultivars has always been recognized as
the most cost-effective and environment-friendly strategy for disease control, but there is still lack of
knowledge about the disease resistance of different cultivars in kiwifruit production.The analysis of the
resistance of different kiwifruit germplasm to bacterial canker and the correlation between different evaluation
indexes are of great significance to breeding new kiwifruit varieties resistant to the disease. [ Methods] The
kiwifruit germplasm resources used in this study are the hybrid populations of Actinidia rufa x A. chinensis var.
chinensis, all of which are preserved in the National Kiwifruit Resource Nursery, with consistent ploidy and
tree age. Psa M228 was provided by the laboratory of Pathogen Biology and Integrated Control of Fruit Tree
Diseases Research Team, Northwest A & F University, China. Psa was diluted to 1.0x10° CFU-mL"! before
inoculation. The one-year old detached branch, approximately 0.8 cm in diameter, were sterilized with 75%
alcohol and then cut into 12-14 cm, the ends of the shoots were dipped in candle wax to reduce dehydration. A
wound of about 3 mm was made and Psa was added to the wound. Subsequently, all of the branches were put
on a draining board on which two layers of sterile absorbent paper had previously been placed. The lower tray
was filled with sterile water close to the bottom of the draining board, and another two layers of sterile
absorbent paper placed over the cane pieces. Germplasm with differences in disease resistance were selected,
and leaf tissue structure and stomatal characteristics were observed by paraffin section method and scanning
electron microscope technique, and total phenol, soluble sugar and lignin content of leaves were determined to
screen out the indicators significantly related to canker disease resistance. After 42 d of incubation, the outer
cortex of the branches was peeled off with a sterile knife to observe and measure the lesion; the germplasm
resistance was classified according to the length of the lesion: Resistant (R): lesion length <7.0 mm; Tolerant
(T): 7.0 mm <<lesion length <9.0 mm; Susceptible (S): 9.0 mm <<lesion length <11.0 mm; High susceptible
(HS): lesion length >11.0 mm. The data were analyzed by one-way ANOVA (one-way ANOVA) Duncan's
New Compound Extreme Variance method and Pearson correlation analysis using SPSS 21.0 software.

[ Results ] Significant difference in the level of resistance of different kiwifruit germplasm were found, and
there was a significant correlation between the results of two years' branch lesion. 84 germplasm contained 67
disease-resistant germplasm, which accounted for 79.76%, 13 disease-tolerant germplasm, which accounted
for 15.48%, 3 susceptible germplasm, which accounted for 3.57%, and 1 highly susceptible germplasm, which
accounted for 1.19%. There were significant differences in the thickness of leaves spongy tissue of different
kiwifruit germplasm, and the susceptible varieties were generally higher than the resistant varieties, with a
maximum stomatal density of 855.2 stomata/mm? in the same field of view. The distribution of stomatal
apparatus length ranged from 16.78 to 7.68 um.The total phenol content of the most resistant germplasm was
highest at 52.53 mg-g’'. The soluble sugar content varied significantly among germplasm, with a minimum of
33.05 mg-g"! and a maximum of 51.05 mg-g"'. The higher the lignin content, the more resistant to the disease.
The thickness of the upper epidermis was greater than that of the lower epidermis in all the germplasm, but it
was not related to disease resistance, and the width of the fenestrated tissues and stomata were also not related
to branch disease resistance. Leaf spongy tissue thickness, stomatal density, and stomatal length were
significantly and negatively correlated with resistance, while total phenolic content, soluble sugar content, and
lignin content were significantly and positively correlated with resistance. [ Conclusion] In this study, we
evaluated the disease resistance of 84 germplasm, which were the hybrid populations of 4. rufa and A.

chinensis var. chinensis, 67 resistant germplasm were screened out, and found that the six indexes including
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spongy tissue thickness, stomatal density, stomatal length, lignin content, soluble sugar content, and total
phenol content can be used as disease resistance indicators. The result laying a foundation for the study of
kiwifruit resistance breeding and resistance mechanism.
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mm; ¥ (tolerant, T) : 7.0 mm<<JHFHEH E<9.0 mm; /BJi (susceptible, S) : 9.0 mm<<JHHEAE<11.0
mm; (/& Chigh susceptible, HS) : JHBEKEE>11.0 mm.
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slide imaging) , 1#id CaseViewer 2.4 MM E My ERLEE. NRLJEEL ., HAHL M= HL R
JE A PR AR o
1.2.4 BB FNE
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1 Duncan’s {2 2 PRG3R Pearson FHICHENE MHT, 26 R 85 F P (E bR HE 1R 22 R0
2 HBRE5SH
2.1 LB R BT BRI 1 TN
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HS. /&, F1492,
A. The lesion of four resistance degree on detached branches; B. Germplasm number of different resistance
categories. R. Resistant, E451; T. Tolerant, E1131; S. Susceptible, F2942; HS. High susceptible, F492.

K1 AR A 0 I8 R TR 7 18] K of I 85 Ao it 0 i

Fig.1 Lesion corresponding to different resistance degrees and the number of different resistance categories
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Table 1 The average lesion and resistance grade of the detached branches of two

consecutive years

TFYIBEKE Average lesion length/mm

T 525 2022 B 5 HHBE ik . E7R e W PR BT AT
2023 R
Germplasm resource Lesion of Resistance Resistance Average lesion of Combined
Lesion of 2023/mm
2022/mm category category two years/mm resistance
E1032 6.95+0.47 R 6.10£0.46 R 6.53+0.42 R
E1051 5.83+0.21 R 6.16+0.35 R 6.00+0.16 R
E1125 7.42+0.59 T 8.60+0.60 T 8.01+0.59 T
E1131 7.21+0.33 T 8.44+0.13 T 7.82+0.61 T
E125 6.42+0.19 R 6.08+0.36 R 6.25+0.17 R
E1334 6.95+0.17 R 6.48+0.36 R 6.71+0.23 R
E1441 5.91+0.21 R 6.37+0.36 R 6.14+0.23 R
E153 8.23+0.27 T 8.40+0.25 T 8.31+0.08 T
E1531 4.43+0.38 R 6.86+0.28 R 5.64+1.22 R
E1544 5.10+0.21 R 6.00+0.30 R 5.55+0.45 R
E172 7.87+0.30 T 8.06+0.24 T 7.96+0.09 T
E1822 3.95+0.05 R 5.56+0.11 R 4.75+0.81 R
E1853 6.38+0.22 R 6.13+0.33 R 6.25+0.12 R
E2012 7.86+0.24 T 8.17+0.30 T 8.02+0.15 T
E2064 7.24+0.17 T 7.36+0.26 T 7.3.0+0.06 T
E2135 9.75+0.47 S 9.16+0.53 S 9.45+0.30 S
E2241 5.46+0.36 R 6.34+0.32 R 5.90+0.44 R
E225 4.38+0.17 R 5.8340.31 R 5.10+0.72 R
E2353 5.8+0.21 R 5.49+0.26 R 5.65+0.16 R
E2441 7.58+0.37 T 7.15£0.35 T 7.37+0.21 T
E2532 8.32+0.29 T 8.18+0.24 T 8.25+0.07 T
E2545 5.65+0.29 R 4.3440.20 R 4.99+0.65 R
E263 5.26+0.29 R 5.82+0.17 R 5.54+0.28 R
E2663 7.42+0.17 T 7.02+0.41 T 7.22+0.20 T
E2732 5.54+0.26 R 5.77+0.22 R 5.65+0.12 R
E2751 6.04+0.30 R 6.52+0.39 R 6.28+0.24 R
E3031 4.43£0.15 R 4.47+0.46 R 4.45+0.02 R
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E3173
E3181
E3223
E3242
E3261
E3381
E364
E451
E525
E533
E643
E674
E721
E771
E782
E844
E941
Fl111
F1143
F1181
F1371
F1492
F1543
F1563
F1583
F1665
F192
F2034
F2103
F2361
F2374
F2463
F2745
F282
F2824
F2865
F2942
F2964
F3031
F3125
F3141
F3365
F351

5.57+0.23
6.17+0.29

6.43+0.28
5.43+0.21

7.92+0.21
6.86+0.25
8.00+0.40
6.27+0.19
6.524+0.16
5.16+0.24
5.73+0.06
6.31+0.36
4.09+0.18
3.87+0.09
4.61£0.15
10.67+0.55
3.94+0.17
8.89+0.36
4.41£0.25
4.67+0.24
6.68+0.25
5.33+0.32
4.33£0.15
4.94+0.12
5.66+0.35
22.05+1.71
4.82+0.22
4.39+0.38
3.340.11
4.52+0.26
3.1840.17
4.90+0.23
4.02+0.17
4.86+0.22
5.07+0.68
3.86+0.16
4.00+0.38
3.08+0.05
3.86+0.14
4.71£0.14
9.04+0.10
3.43+0.06
7.12+0.43
5.18+0.61
3.394+0.09
4.48+0.15

3.40+0.12
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6.34+0.37
6.11+£0.26

6.45+0.44
5.954+0.22

7.19+0.41
6.24+0.19
7.66+0.30
6.59+0.17
6.81+0.17
5.7440.19
4.95+0.21
5.3940.16
4.534+0.28
6.62+0.29
5.2040.40
10.22+0.54
5.10+0.23
8.984+0.50
5.56+0.08
6.33+0.10
6.53+0.34
6.30+0.50
6.65+0.35
6.79+0.22
6.50+0.99
11.68+0.34
6.08+0.18
5.65+0.37
6.87+0.43
6.97+0.43
5.9240.54
5.7940.46
5.41+0.31
6.47+0.27
6.62+0.60
4.7840.21
6.73£0.35
5.2440.32
6.87+0.21
6.85+0.28
9.48+0.44
6.82+0.37
8.5+0.54
6.67+0.39
6.97+0.31
6.60+0.32

6.52+0.27
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5.954+0.39
6.14+0.03

6.44+0.01
5.69+0.26

7.5540.36
6.55+0.31
7.834+0.17
6.434+0.16
6.67+0.15
5.454+0.29
5.3440.39
5.8540.46
4.31+0.22
5.25+1.38
4.91+0.30
10.45+0.22
4.52+0.58
8.944+0.05
4.98+0.58
5.50+0.83
6.61+0.07
5.8240.49
5.49+1.16
5.87+0.92
6.08+0.42
16.87+5.18
5.454+0.63
5.0240.63
5.09+1.78
5.75+1.23
4.55£1.37
5.3440.45
4.72+0.70
5.67+0.81
5.8440.78
4.32+0.46
5.37+1.37
4.16£1.08
5.36+1.50
5.78+1.07
9.26+0.22
5.12+1.7
7.814+0.69
5.9240.75
5.18+1.79
5.54+1.06

4.96+1.56
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F4132 3.08+0.11 R 6.95+0.17 R 5.01+1.94 R
F442 3.68+0.06 R 5.25+0.28 R 4.47+0.79 R
F482 3.97+0.08 R 5.83+0.23 R 4.90+0.93 R
F492 3.99+0.10 R 5.82+0.29 R 4.91+0.91 R
F5143 4.21+0.14 R 6.57+0.27 R 5.39+1.18 R
F572 3.58+0.05 R 6.12+0.22 R 4.85+1.27 R
F852 3.44+0.08 R 5.03+0.24 R 4.24+0.80 R
F915 3.05+0.18 R 6.99+0.44 R 5.02+1.97 R
F971 3.42+0.14 R 6.54+0.28 R 4.98+1.56 R
F993 3.59+0.09 R 6.07+0.19 R 4.83+1.24 R
FRARGR
Comparison of 13.20+0.63 HS 12.29+0.53 HS 12.75+0.45 HS
Donghong
AR AHL 0.774%*
Correlation coefficient, r
ALY
y=1.45x-3.90

Linear equation

e Pearson HIRPEVEDNT, **FoRFFAENEZMKIE T,
Note: Pearson correlation analysis, ** indicates highly significant correlation. The same as below.
2.2 NEHUERRRR AR BRI R RS HILE SR

B 19 A PURVEAF AL 22 57 (RN REAT I R SHEREE M bR (3R 20 o Rl BRI Bk I 45 R 28 R B
PSR R, B R B A R ARRREOR S TR L BB G A ) R A A R
MR Silg AR AW R, VIR Rt AR E P 2R, EE T R T,
WE KBRS I ARA T AR S TREZZE, HPI5R, SHaR. BHRaiREH, 19
3 P (RO ZH 2R 3 A E 75.3~136.29 pum 2 [, L5995 BEAEL TG 2 35 AH 5% . g 4R 4L 2R 4r A {E 74.47~130.05 pm
I8, SEAORBHE R AR, HURR I, PSR, WAl S5 . Fhi 3R B R o Ai
7 28.70~11.60 um 2 [8], TR LJEE (14.93~8.36 um) EK, {H BT LR E SERBER SR GE 1A
.

2 AFEBRBERE A BT P A 3G ) R SR A FE A S
Table 2 Correlation between leaf tissue structure and lesion on detached branches of different

kiwifruit germplasm

_ \ R
- o WAASUTE AU 4
P B JRBEAE PSR Thickness of TR IR

Thickness of Thickness of
Germplasm Average lesion  Resistance upper Thickness of lower
spongy palisade
resource length /mm category epidermiscell epidermis cell/um
tissue/pm tissue/pm
/pm
E2545 4.34+0.20 ¢ R 83.91+0.80 o 87.93+£1.00 i 17.69+0.60 cd 9.5240.27 fgh
E3031 4.47+0.46 ¢ R 53.09+0.63 q 97.00+1.74 h 26.59+0.92 ab 14.93+0.56 a
E525 4.53+0.28 ¢ R 88.17+0.69 1 104.26+1.12 g 15.57+0.54 cd 9.23+0.55 gh
F2463 4.78+0.21 ¢ R 120.9+0.77 ¢ 90.82+1.37 i 18.28+1.76 bed 9.66+0.43 efgh
E364 4.95+0.21 ¢ R 85.25+0.97 n 136.29+1.85 b 18.0441.39 bed 10.88+0.71 cdefg
F852 5.03+0.24 ¢ R 85.67+0.97 m 121.26+1.23 d 11.60+0.70 d 8.90+0.69 gh
E721 5.10+0.23 ¢ R 89.19+0.92 1 75.30+0.61 j 16.45+0.83 cd 9.29+0.81 gh



E451 5.3940.16 ¢ R 96.99+1.06 j 111.45+1.21 ef 17.5240.92 cd 13.0840.57 abc
F1181 6.79+0.22 d R 106.34+0.60 g 73.9442.44 j 14.6840.90 cd 9.9840.41 efgh
E2441 7.1540.35 cd T 100.63£1.05 i 105.4440.78 fg 16.60+0.84 cd 10.7440.75 cdefgh
E3173 7.1940.41 cd T 103.65+0.55 h 164.13+£3.65 a 28.70+11.12 a 10.6340.62 defgh
F4142 7.3240.44 cd T 102.62+0.61 hi 126.73+1.67 ¢ 17.104£0.95 cd 8.36+0.49 h
E2064 7.36+0.26 cd T 113.87+0.42 ¢ 104.06+2.95 ¢ 20.02+1.57 bed 14.18+1.09 ab
E172 8.06+0.24 be T 74.47+0.72 p 108.9940.88 efg 22.88+1.14 abc 10.57+1.07 defgh
E2532 8.18+0.24 be T 110.97+0.61 96.84+1.70 h 17.3241.20 cd 12.5940.57 bed
E1131 8.44+0.13 b T 126.26+0.40 b 108.5442.15 efg 18.6440.88 bed 11.9740.85 bede
El125 8.60+0.60 b T 116.11+0.61 d 111.84+2.93 ¢ 15.4440.70 cd 11.8140.64 cdef
E771 8.9840.50 b T 93.17+0.61 k 88.76+1.95 i 23.7141.60 abc 9.98+0.82 efgh
E674 10.2240.54 a S 130.05+0.74 a 106.4943.41 efg 21.57+1.19 abe 10.940.83 cdefg

R RM

0.584%* 0.09 0.24 0.12
Correlation coefficient, r
Ltk
y=-6.14x+58 y=1.10x+98.96 y=0.56x+15.1 y=0.12x+10.08

Linear equation

7E: Duncan's &3 VERGK:, FFIEE G A /NG FREOR A RS R IR 27 2% (p<0.05) . R,
Note: Duncan's test of significance, different small leters in the same column indicate significant diference among diferent

germplasm resources (p<<0.05) . The same as below.

2.3 REFTE BRI RS FLAFAEEL 3

19 X BRIE R FD B SFLRFE IR 3 B, S AE TR, BMRAMRIE SRR, <SLAH
A E AR DA 2. %5 B2 Ar AT AE 855.2~331.05 > -mm2, H i [d] —4LEf b E674 [ALEEHRK, N
8552 A~mm?, HmBEMMERK, PUmtEzE; E2545 SALE /DN, 8 331.05 >-mm?2, HFHBEHME
b, BURTER . SILKE - Ai7E 16.78~7.68 um 2 [8], A Hitt s f il B2545, SALKE N 7.68
um; FitERISFA E674, SALKEEN 16.78 um. BULTT ., FEETUME AR, BRpetkmh iR mom A <40
SRR K. AL RN 2.68 pum, /N 1.02 pm. b E2545 Hittfm, SALEEA
1.27 mm, E674 filkxss, ALWEN 1.61 mm.

AL SR REE AR M 0.715, AALKEE SR BESMEA RN 0.905, ¥ BRI L 2 1EM K,
bR SR AR ) SFL S B S KN TR P T, AR BE B PG 0 I i . RFL TR S B
BEAHDE RBON-0.231, RIFEARTE .
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Pearson r=0.715%*

RI=0512 .

B
Average lesion length / mm

[ ¥=-006X+203

Pearson r=-0.231

R*=0,053
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Average lesion length / mm

20

r Y=105X+426

Pearson r=0.905%%
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THBEIIT

Average lesion length / mm

A, SHUE S BSROR R E RN B, ALK S BRI E RIS, C. AL SRR
PELIE A RN

A. Correlation between the stomatal density content and the avreage lesion length; B. Correlation between

stomatal length and the avreage lesion length; C. Correlation between the stomatal width and the avreage

lesion length.

B3 SAFEE. SAKE. SAREERFRENEMME

Fig.3 Correlation of stomatal density, stomatal length, stomatal width and lesion on detached branch

R 3 ARBREBA B H A SALRHIE 5 3 B R B B A S M

Table 3 Correlation between leaf stomatal characteristics and lesion length of different kiwifruit

germplasm
i B S B Bk S
AL ALK AALTERE
Germplasm Average lesion length Resistance
Stomatal density/mm? Stomatal length/um Stomatal width/um
resource mm category

E2545 4.34+0.20 ¢ R 331.05+31.86 h 7.68+0.53 h 1.2740.11 ef
E3031 4.47+0.46 ¢ R 367.84 +18.39 gh 8.85+0.47 gh 1.40+0.20 ef
E525 4.53+0.28 ¢ R 482.79 £13.79 f 9.37+0.34 efgh 1.79+0.16 bedef
F2463 4.78+0.21 ¢ R 625.32 +8.39 de 10.7740.40 def 2.38+0.18 ab
E364 4.95+0.21 ¢ R 584.86 +33.11 ¢ 10.3740.32 defg 2.33+0.27 abe
F852 5.03+0.24 ¢ R 617.97 +£20.64 de 10.4340.69 defg 1.8440.35 bede
E721 5.10+0.23 ¢ R 735.67 +£36.78 be 8.53+0.56 fgh 1.42+0.15 ef
E451 5.39+0.16 ¢ R 606.93 +31.86 de 10.5340.73 defg 1.4940.12 def
F1181 6.79+0.22 d R 634.52 £15.93 cde 11.6240.50 cd 1.34+0.24 ef
E2441 7.15+0.35 cd T 625.32 +36.78 de 10.8840.56 cdef 2.2140.24 abced
E3173 7.19+0.41 cd T 441.40 £31.86 fg 11.0740.50 cde 2.68+0.34 a
F4142 7.324+0.44 cd T 625.32 +48.66 de 11.2540.82 cde 1.42+0.23 ef
E2064 7.36+0.26 cd T 675.90+47.12 bede 11.7340.26 cd 1.7540.14 bedef
E172 8.06+0.24 be T 698.89 +18.39 bed 12.4240.67 cd 1.16+0.09 ef
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E2532 8.18+0.24 be T 680.50 £6.78 bede 11.9540.42 cd 1.4740.20 def
E1131 8.44+0.13 b T 689.69+15.93 bede 12.2440.64 cd 1.02+0.15 £
El125 8.60+0.60 b T 754.06+18.39 be 12.9540.50 be 1.1940.08 ef
E771 8.98+0.50 b T 772.46+31.86 ab 14.45+1.14 b 1.70+0.43 bedef
E674 10.22+0.54 q S 855.22435.62 a 16.78+0.96 a 1.6140.28 cdef
TR AR
Correlation 0.715%* 0.905** -0.231
coefficient, r
Ltk
Linear y=53.45x+264.40 y=1.05x+4.26 »=-0.06x+2.05
equation

2.4 TEIEF 4 BRARHEID B 3B A (AR AREL 32
Xt IR 19 BRI A SR G R REAT A BRI AR E , A EUAS R b 5 £ 2 BEACHR (8] 7 AR 22 57 . AR

FATEN, B g MRS S ELE 23.15~52.23 mg-g! Z 1], BLSEPuIE R AR N E2545, HREY S
WA, N 5223 mg-gls Pk ZERF E674 B EEN 25.57 mg-gt. [AFE, RIVAMERES R OAGLE
51.05~33.05 mg g Z [8], HivkGm Ay E2545, SFEER AN 51.05 mg-g's PiPEHZERIFR E674
THERBICN 33.05 mg gt ARFHEMA KRR STEEFEE, 7£96.72~80.41 mg-g' Z 8], KFEET
W AN B2545 BT, SN 96.72 mg-g!, HpttEth s, SREEAFE N E2532, &EN 80.41
mg-g’

PUMERR B A By AIVAERE . KRR SR RE & TR M. BEDMERIC, 19 BFmm
AT T VERE AT R A Y RN B A o XS [T 18] A AR AR -5 A% B JEE AT DR AT
w4 Pros, A0SR SR, WA S R, KRS B SRR 2T E GG, MR R
43 9128-0.732. —0.853. —0.855.

RO S, It A RIS 2 Jo i DERR AT, s oo VbR e, %o 2 AR AR TP K By L T VA MR
AR RS S o A, 5050 B PR 2% S DA PR, P T Ml g, Sk AR FRAR B ) S
VAR B T 3R BRI
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60 ¥y=-321X+5347 55~ F=-255K+5840

Dearson 1=-0.853%%
Pearson r=-0.732%* Pearson r=-0.85.

R*=0.727

e R*0.53 s0f

TRPELHI

Average lesion length / mm

i aEallel
Average lesion length / mm

c =
oo Y=214X+10390

Pearson r=-0. 855+%

95| @ R™=0.730

2 o

Lignin content

80

gl
Average lesion length / mm

A B EESESORPEERAERE: B, ANEMRE S B SESORRBERMRNE: C. KRREES
&SR OLER Y P S e

A. Correlation between the total phenol content and the avreage lesion length; B. Correlation between soluble
sugar content and the avreage lesion length; C. Correlation between the lignin content and the avreage lesion
length.

K4 GfyEe. EitisE. KRS ESHEEHCHE
Fig. 4 Correlation of total phenol content, soluble sugar content, lignin content and average lesion
length on detached branch

R 4 TR AR H AR AR b 22 57 5 U o P B AR DG A
Table 4 The correlation between physiological and biochemical indexes of kiwifruit

germplasm and the lesion length of kiwifruit canker

T BE R PRI AE it w CRED w CAIE R p ORBIERD
Germplasm Average lesion Resistance Total phenol Soluble sugar content/ Lignin content/
resource length/mm category content/ (mg-g!) (mg-gh) (mg-L'D)

E2545 4.3440.2 ¢ R 52.23+3.58 a 51.05+2.91 a 96.72+1.80 a
E3031 4.47+0.46 ¢ R 44.60+1.34 ab 48.08+1.59 abc 95.59+4.02 a
E525 4.53+0.28 ¢ R 41.4446.66 be 47.57+1.48 abc 90.2544.06 abc
F2463 4.78+0.21 ¢ R 32.9243.94 defg 44.62+2.58 cdefg 92.7744.14 abc
E364 4.95+0.21 ¢ R 37.21+4.28 bed 47.44+1.67 ab 93.43+1.67 ab
F852 5.03+£0.24 ¢ R 35.93+1.88 bedef 43.87+1.41 abed 92.1146.06 abc
E721 5.140.23 ¢ R 37.23+3.56 bed 46.17+0.16 abc 91.23+4.76 abc
E451 5.39+0.16 ¢ R 23.15+2.42 ¢ 44.59+2.56 ab 93.30+4.34 ab
F1181 6.79+0.22 d R 27.81+3.61 defg 40.69+3.23 bedef 91.9244.17 abc
E2441 7.15+0.35 cd T 28.8342.77 defg 42.29+2.54 bede 92.7441.28 abc
E3173 7.1940.41 cd T 36.7142.26 bede 40.85+1.44 ab 90.83+2.86 abc
F4142 7.3240.44 cd T 25.14+239 ¢ 36.89+a3.07 defg 89.99+2.65 abe
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E2064 7.36+0.26 cd T 27.47+2.70 efg 39.35+1.38 cdefg 89.27+3.86 abc
E172 8.06+0.24 be T 24224122 ¢ 36.3543.78 efg 85.71£2.45 abc
E2532 8.18+0.24 be T 27.74+1.10 defg 39.2240.86 bedef 80.41+3.86 ¢
El131 8.44+0.13 b T 27.44+2.29 efg 36.62+1.71 defg 86.21£3.40 abc
El125 8.60+0.60 b T 26.58+1.44 fg 34.12+1.05 fg 84.62+5.13 abe
E771 8.984+0.50 b T 26.11 £2.50 g 33.73 £1.88 fg 84.87+1.86 abc
E674 10.22+0.54 a S 25.57£1.76 g 33.05+1.57 ¢ 82.13+2.02 be
LB
Correlation 0.732%* 0.853** 0.855%*
coefficient, r
LRt
Linear y=-3.21x+53.47 y=-2.55x+58.40 y=-2.14x+103.90
equation

39 g

B YR TR Bk 15 02 993 e B4 AT 7 T A 1 A R B PR SRR X RN R AT B S e, 2
HH USRI IRTSR . ST BRIk S e Uik, R S I R R B, (B 5 B £
wIEm, $u s RA T DA SEUREEY #0558 BRI AR A A WAL TR A
FEFUBA, SEILBA. FRAEARR4350, HAEEO, LAEC ERI T Z o KRR ST 4 BOR BRI R AT
T VB R SR R 3R, 5 SRR B B AR e L AR JCRE A L R A B AR SR PR Y T
VERPUE S ik, e B AR 2 Bl i 45 BN HERf . Hoyte 250815t 75 ANk i & Kb /2 o
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05 J5 DA A2 G (R ) AR o R S 2R g v e it ol RS v R A 2 2 0 R 4 2 2 40 ) B R
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