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Morphological Variation of Pubescence on Leaf Blade and Petiole and Their
Correlation with Resistance to Bean Pyralid ( Lamprosema indicata Fabricius ) in
Soybean Landraces
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National Key Laboratory for Crop Genetics and Germplasm Enhancement, Nanjing Agricultural University , Nanjing 210095 , Jiangsu, China )

Abstract: The tip shape,density,length and angle( status) of pubescence on stem,leaf and pod in soybean vary essentially a-
mong varieties and materials. This paper aims to reveal the variation of pubescence traits on leaf blade and petiole , their region-
al characteristics , their mutual correlations and their correlation with resistance to bean pyralid ( Lamprosema indicata Fabrici-
us ) in Chinese soybean landraces. Significant differences were found in soybean pubescence density, length, angle on leaf blade
and angle on petiole, with the range of 4.8-105.9 hairs+10 mm > (except for hairless landrace) ,0.22-0. 94 mm,0°-88° and
5°-90°, respectively. The numbers of landraces with long pubescence, high pubescence density, big pubescence angle on leaf
blade ,small pubescence angle on petiole were small relative to their counterparts. Among 393 landraces, 127 were of sharp pu-
bescence tip. The pubescence length,angle,tip shape on blade and angle on petiole were relatively differentiated among geo-
graphic regions. The pubescence length of landraces from varietal eco-region I is longer, the pubescence angle on leaf blade
from varietal eco-region I and II were bigger,the blunt tip shape in varietal eco-region I,1I and III were more and the pubes-
cence angle on petiole from varietal eco-region 1,1l and V were bigger than those in their counterpart varietal eco-regions , while
the pubescence density did not show relationship with their geographic sources. Significantly positive correlations were observed
among pubescence angle on leaf petiole,,pubescence angle and length on leaf blade, while significant negative correlation was
detected between pubescence density and length on leaf blade. The pubescence density and length were significantly different
between sharp and blunt pubescence tip,those with sharp pubescence tip had more and shorter pubescence. Two indicators of

resistance to bean pyralid,rolled leaflet number( RLN) and rolled leaflet percentage( RLP) ,were significantly positively corre-
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lated with pubescence angle,length on leaf blade, angle on petiole and significantly negatively correlated with pubescence den-

sity on leaf blade, but no correlation with pubescence tip shape was observed. Among which, the correlation between pubes-

cence angle on leaf blade and resistance to bean pyralid was the highest, thus small pubescence angle on leaf blade was the

most important resistance characteristic.

Key words : Soybean ; Pubescence ; Bean pyralid ( Lamprosema indicata Fabricius) ; Resistance to insect; Regional difference
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The arrows indicate long pubescence in same leaflet.
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Fig.1 Photos of pubescence of soybean were

taken at 50 x magnification
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Table 1 Frequency distribution and descriptive statistics of pubescence traits in soybean

AR A (WHD

Traits Class midpoint( frequency )

AR
Mean Range

F

DPLB  0(1) 10(37)  20(110)  30(113)  40(76)  50(32)  60(9) 70(6) 80(5) 0(1) 100(2)  110(1)  31.7 4.8-105.9 5.1**

LPLB  0.2(3) 0.3(47) 0.4(159) 0.5(109) 0.6(45) 0.7(17) 0.8(10)  0.9(3) 0.46 0.220.94 4.8**

PALB  0(218) 10(29) 20(30) 30(19) 40(19) 50(36) 60(14) 70(14) 80(13)  90(1) 17 08 8.5
PAP  10(1)  20(12)  30(6)  40(13)  50(14) 60(53)  70(46)
P (OB "R PSS TR AL A R L WSS P AT R RS A B R, DPLB = R H R % (HRAL-10 mm ™) | LPLB =

M FEE K (mm) ,PALB = R BB (°) ,PAP = HARFEBAIE(®) . T,
The numbers before parentheses in the columns of “Class midpoint( frequency)” are class midpoint,while those in parentheses are the numbers of

landraces in the class. DPLB = Density of pubescence on leaf blade( hairs-10 mm ~2) , LPLB = Length of pubescence on leaf blade( mm) , PALB = Pubes-

cence angle on leaf blade( °) ,PAP = Pubescence angle on petiole( °). The same below.

80(160)  90(88) 590 477
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Table 2 The differences of DPLB,LPLB,PALB and PAP among varietal eco-regions

R AR g B DPLB hairs-mm T EE K LPLB/ mm MR H AL PALB/© MAWE % PAP/©
Varietal — Number of 373575 AR Rk AR T B i BRI 5 i
eco-region  landraces Mean Range Mean Range Mean Range Mean Range

I 54 30. 5a 11.5-75.3 0.52a 0.32-0.94 28a 0-80 73abc 1590

I 93 33.7a 4.8-105.9 0.47b 0.22-0. 84 27a 0-88 79a 2890

1 78 31.6a 7.795.7 0.46b 0.29-0.94 7b 0-75 68cd 1890

v 92 30. 6a 9.6-73.3 0.45b 0.25-0.75 12b 0-78 70be 5-90

v 36 29.6a 10.2-51.0 0.44b 0.32-0.69 15b 0-80 75ab 4590

VI 40 32.9a 10.8-79. 1 0.44b 0.28-0.63 11b 0-78 62d 23-88
S Sum 393 31.7 4.8-105.9 0.46 0.220.94 17 0-88 72 5-90

[ — B8 5 A R NE R BIAR AE 2R IXTE p =0. 05 K128 5 1 o

Values within acolumn followed by different letters are significantly different between varietal eco-regions at p =0. 05 by Duncan’ s new multiple-

range test.
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Table 3 Frequency distribution of pubescence tip shape on leaf blade among varietal eco-regions

HERIWES ShAfEZS X Varietal eco-region =y
Pubescence tip shape I 11 v vV VI Sum
A Sharp 14(17.5) 22(30.1) 20(25.2) 37(29.7) 19(11.6) 15(12.9) 127
i 7Y Blunt 40(36.6) 71(62.9) 58(52.8) 55(62.3) 17(24.4) 25(27.1) 266
S Sum 54 93 92 36 40 393

F5-5 N EUE A AR BB S 1 2
Values in parentheses is the corresponding expected value.
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Table 4 Correlation among pubescence traits and their correlation with resistance indicators in soybean landraces

AR W AHEHE HAEERKE MR HBME AR A A
Trait DPLB/ hairs *mm LPLB/mm PALB/® PAP/° RIN
M H 5B K ¥ LPLB/mm -0.60" "
M- HH R PALB/® -0.11* 0.30" "
M4 HE B IS PAP/© 0.00 0.13** 0.47" "
Hfa%; RLN -0.11* 0.23** 0.59** 0.37""
At 2 RLP/ % -0.13** 0.31** 0.63** 0.36"" 0.87""

LT AR RIRER T 0.05 F10.01 KO i

*, " " represent significance at 0.05 and 0.01 probability level,respectively. RLN = Rolled leaflet number, RLP = Rolled leaflet percentage.

xRS MHRAEEZE KEAEMPAEESAE HEHMEHEEEERAHESEANESR
Table 5 The differences of DPLB,LPLB,PALB,PAP,RLN and RLP between pubescence tip shape

i RLEe MHAHEBHE MR EBRKE i s " ;

ERTI TOMAHEMAE O WEEME HA g Bt
Number of DPLB LPLB

Tip shape PALB/° PAP/° RLN RLP/ %
landraces /hairs*mm ~2 /mm

437 Sharp 127(125) 37.6a 0.43b 17.3a 73.3a 12.2a 13.9a

£l 7Y Blunt 266 (260) 28.8b 0.48a 17.0a 71.1a 12.9a 16. 1a

AR AL AR ST O A B MR TR SRR, 35 S BT R AT R SR BT B R 1] — B B R AR RN R G

HRAEANALE P=0.05 KR Z S 85,

The numbers before parentheses in the columns of “Number of landraces” are the number of landraces used to analyze pubescence traits, while the

numbers in parentheses are the numbers of landraces used to analyze resistance indicators. Values within a column followed by different letters are signifi-

cantly different between pubescence tip shape at p =0.05 by Duncan’s new multiple-range test.
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