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Abstract The peduncle is the joining path between the leaf and spike. The relationship of peduncle traits to
grain-filling and yield-related factors needs to be characterized. We observed the relationship between peduncle
traits and the thousand-grain weight of 91 wheat varieties in Southwest China via correlation analysis. Eighteen
wheat genotypes selected from 91 wheat varieties were divided into three types based on peduncle length and
diameter. The characteristics of the grain-filling and yield-related factors of the three types were investigated.
Variation was pronounced among 91 wheat varieties, with peduncle lengths ranging from 22.05 to 52.75
cm, diameter from 2.33 to 3.63 cm, and volume from 121.10 to 403.52 cm®. Peduncle length, diameter, and
volume were significantly correlated with thousand-grain weight in a linear regression model. The grain-filling
characteristics of the longest peduncle type were the best, of which the mean grain-filling rate and max grain-
filling rate were 0.33 and 2.78 g/d, respectively. No significant difference was observed between the thickest
peduncle and the intermedium peduncle type of grain-filling characteristics. However, both were better than the
thinnest type. Concerning yield-related factors, the average grain weight per plant and thousand-grain weight
of the longest peduncle length type was 14.87 g and 52.44 g, respectively, which were significantly higher than
the other two types. The comprehensive performance of the middle diameter peduncle was better than those
of the other two types. Therefore, based on filling characteristics and yield-related factors together, wheat
materials with the longest and middle diameter peduncle should be selected to quickly and effectively obtain
wheat varieties with excellent grain-filling characteristics and yield performance in Southwest China. These
experiments provide useful information for improving plant type and yield potential in wheat breeding programs
in Southwest China.
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Table 1 Variation in peduncle length, diameter, and volume of the 91 wheat materials

fabr /ME L ON:] P ME Ptk 72 BRR i JE WA JEE
Index Min value Max value Mean value  Standard deviation Coefficient of variation (CV/%) Deflection Peak
KJE Length 22.05cm 52.75 cm 31.21 cm 4.85 15.54 1.29 3.37
H1E Diameter 2.33cm 3.63 cm 2.94cm 0.26 8.83 -0.06 -0.35
&1 Volume 12110 cm®  403.52 cm® 215.27 cm® 56.62 26.30 0.84 0.76
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Fig. 1 Relationship between peduncle length and diameter (A), peduncle length and thousand-grain weight (B), peduncle diameter and
thousand-grain weight (C), peduncle volume and thousand-grain weight (D) of the 91 selected wheat materials.
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Table 2 Grain filling characters of different peduncle lengths and diameter types

LD b P ER T R FESRFPE R PIERGER  REERER I8 B KR ] PRI A
Index Variety or line (T/d) (GFRmean/g d') (GFRmax/g d”) (Tmax/d) ((t,~t,)/d)
13WJ45 35 0.32 3.32 19.65 11.01
o 13W2472 40 0.32 2.54 20.35 15.30
Longest | 11-21921 40 0.34 2.34 21.48 15.02
¥4 Average 38.33£2.89  0.33:0.01 273+052  20.5:092a  13.78 £2.40
. %42001-21 Mian 2001-21 40 0.03 1.87 16.32 11.35
E}Ei@g B 4301145 Mianyang 45 45 0.06 1.60 18.05 15.53
length Shortest | 4j7£37 Mianmai 34 45 0.01 2.28 17.18 11.27
Y Average 43.33+2.89  0.04+0.03 1.92+0.34  1718+0.86b  12.72+2.43
13WJ15 40 0.11 3.01 20.81 10.81
s w1718 40 0.10 2.28 21.28 11.06
Middle | 9p-1522 35 0.59 1.85 22.29 14.22
T4 Average 38.33£2.89  0.27+0.28  2.38+0.59 2146+0.76a  12.03%1.90
%4128 Mianyang 28 35 0.50 273 21.32 12.08
B 13WJ49 35 1.21 216 22.83 20.08
Thickest | 52889 Nei 2899 35 0.84 2.66 22.97 13.47
¥4 Average 3500£0.00b 0.85+0.35a 252+0.31 2237+091a  15.21+4.27
. 9P115 45 0.04 1.94 16.98 14.04
Ii%ejuﬂnjﬁa& e R10460 40 0.08 1.95 19.94 11.62
diarotor Thinnest | T181-88 45 0.02 1.98 18.04 11.57
Y Average 4333+2.89a 0.05+003b 196+0.02 18.32+15b  12.41+1.41
64002 35 0.47 2.35 19.14 14.41
T 13WJ113 35 0.44 2.42 21.09 12.28
Middle | 08927 35 0.61 1.52 21.98 16.75
T4 Average 35.00£0.00b 0.51+0.09ab 21+0.51  2074+1.45ab 14.48 +2.24

ANF/NG FRER IR TE0.057KF ik B 2 %
T: Days of grain-filling duration; GFRmean: Mean grain-filling rate; Tmax: Max grain-filling rate; t,-t;; Rapid increasing stage. Different lowercase
letters indicate difference significant at the 0.05 level.
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Table 3 Yield-related characters of different peduncle lengths and diameter types

fiib5 b P it 2% A éLIi% %jjk \?/jl?;% foii?ﬁer Giiﬁkﬁ%m Thoj;jr%(%grain
Index Variety or line Spike number number (mlg) spike per plant (m/g)  weight (m /g)
13WJ45 8.00+1.00 20.00 + 1.00 4187+457  46.33+1.53 1700+2.05 53.67+3.75
B 13wW2472 9.00+265 17.33+0.58 387+12.32 33.67+8.08 1213+£4.22 4917 +6.71
Longest 11-21921 6.67+2.08 19.67 +0.58 37.67+10.16  52.00 +5.00 1547 £3.64  54.50+2.29
-1 Average 789+117  19.00 +1.45 3941+219a 4400+9.39b 14.87+249a 5244+287a
R 492001-21 Mian 2001-21  7.67+2.89 21.33%1.15 33571547 56.67 +9.71 10.97+586  31.83+4.37
K 40 4iPH45 Mianyang 45 767+551  22.00+0.00 38.00+21.92 56.00 265 10.53+0.80  47.83 +2.31
Peduncle Shortest %3237 Mianmai 34 5.33+2.08 19.00+0.00 26.90+8.06  56.33+2.08 1013+£3.91  42.50£1.32
length ¥ Average 6.89+1.35 20.78%1.58 32.82+559ab 56.33+0.33a 10.54+0.42b 40.72+815b
13WJ15 533+1.53 17.33%0.58 25.33+4.10 47.67 £5.86 967+123  43.33+284
et W1718 6.00£100 19.67+115 2563+424  50.33+7.09 890+334  40.67+3.69
Middle 9P-1522 6.67+2.08 18.00 +2.00 34.23+1272 53.67 +8.08 10.07 £4.18 415+3.12
F Average 6.00+0.67 18.33+1.20 28.40+505b 50.56+3.01ab 9.54+0.59b 41.83+1.36b
47 H28 Mianyang 28 467+115 20.33+2.08 25.43 +2.91 52.33 +6.81 10.97+0.90  53.67 +2.02
R 13WJ49 500+1.00 22674153 34.80+857  58.00+1015  1453+255 5267 +2.02
Thickest 42889 Nei 2899 467+2.89 19.00+1.00 24.83+18.53 51.33+1.53 10.67+5.99  49.83+176
¥4 Average 478+019b 2067+1.86ab 28.36+559b 53.89+3.60 12.06+215  52.06+1.99
R A 9P115 10.33+2.89 18.67+0.58 45131042 43.00+1.73 12.87+£3.99 4550+ 1.00
i 541 R10460 700+265 20.00+1.00 3757+1145 6567 +3.51 1597+267 4117 +153
Peduncle Thinnest T181-88 9.33+416  19.33+0.58 34.93+15.22 49.00+3.46 860+0.72  32.83+176
diameter 14 Average 8.89+171a 19.33+0.67b 39.21+530ab 52.56+11.74  1248+370 39.83+6.44
64002 7.33+£252 22.00+1.73 53.20+17.23  61.00+4.58 17204732  53.00 +2.18
e 13WJ113 8.33+252 21.33+0.58 38.33+12.38  50.00 + 1.00 14.33+5.81  43.50+2.50
Middle 08927 700+173  24.00 +1.00 36.67+759  76.00+755 1267+2.92  34.83+076
F1 Average 756+069a 2244+139a 4273+91a 62.33+13.05 1473+229  4378+9.09
ANFVINE FBE R TRAE0.057KF Ik B i 3.
Different small letters mean difference significant at the 0.05 level.
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Table S1 Peduncle length, diameter, volume, and thousand-grain weight of the 91 wheat materials

. R HUR K FCR HOR iR THE
Number Variety or line Peduncle length Peduncle diameter Peduncle vsolume Thousand-grain weight

(//em) (dlem) (Viem®) (m/g)
1 13WJ45 52.75 £ 2.68 3.12+0.07 403.52 63.00
2 13W2472 42.88+2.18 3.13+0.37 329.38 61.75
3 11-21921 40.93 +2.13 3.36 £0.33 363.05 59.50
4 R10460-1 40.53 + 3.02 2.52+0.23 201.49 48.25
5) 13WJ99 39.70 + 1.81 3.33+0.14 344.89 62.25
6 R10460 39.55+ 1.67 2.44+0.23 184.71 53.00
7 08J71 39.05+ 1.81 3.27 £0.42 327.78 59.00
8 G10-6 38.83 + 1.42 2.90+0.27 256.91 50.75
9 13W2760 38.65+1.20 3.30+£0.11 330.41 64.00
10 13WJ113 3713 +£1.51 2.95+0.18 253.19 53.00
11 13W2765 37.00+7.30 3.29 £0.09 315.02 59.00
12 11-24351 36.65 +2.50 2.88 +£0.36 238.77 47.00
13 11-24343 36.53 + 1.57 2.93+0.17 246.15 48.00
14 07x=721-7 07Yun721-7 36.25+2.97 3.09+0.12 271.70 62.50
15 08J85-1 35.50 +2.36 2.56 £ 0.23 182.51 48.75
16 11J207R 35.40 +2.69 3.14+£0.28 27413 59.00
17 13WJ18 35.05+2.03 3.29+0.34 298.12 61.25
18 11J249-2 34.85+ 1.66 3.25+0.26 288.66 54.00
19 11-22708 34.08 + 1.29 3.29+0.23 289.83 56.00
20 T181-88 33.88+2.02 3.02+£0.31 241.86 56.00
21 W24335 S350 &= 3.8 2.79+0.25 205.62 50.50
22 44066 Nei4066 33.45+2.24 2.33+0.07 141.94 40.25
23 JI|#£42-1 Chuanmai 42-1 33.23+0.91 3.07 £ 0.26 246.48 59.00
24 13WJ3 33.05+1.79 3.23+0.15 270.12 61.50
25 13WJ12 33.03+1.16 3.08 £0.13 246.60 51.75
26 /ME6'5 Xiaoyan No.6 32.95+3.11 3.01+0.19 234.09 38.25
27 E/%726 Changmai 26 32.88 £ 1.60 3.16 £ 0.14 257.43 55.00
28 D002 32.65+1.09 2.57+£0.13 169.61 50.25
29 [8]3 Jian 3 32.43+£2.79 3.03+0.29 234.33 58.00
30 13WJ19 32.43+1.20 2.90+0.20 213.45 57.00
31 13WJ49 32.38 + 1.96 3.45+0.18 302.35 58.50
32 WJ36 32.35+1.80 3.07£0.27 239.73 59.00
33 9P115 32.28+0.78 2.48 £ 0.05 155.62 42.50
34 72681 fii Durum 7268 31.85+ 1.01 2.59+0.15 167.50 40.25
35 W18 31.8 +£3.55 3.06 £0.17 234.38 49.00
36 W6459 31.75+0.86 2.78 +0.09 192.74 51.50
37 13WJ53 31.68 £ 1.16 3.14+0.73 244.51 55.50
38 4726 Mian 26 31.58 + 0.64 3.05+0.18 229.82 58.75
39 #44104 CHongzu 104 31.5+1.81 2.69+£0.10 179.15 54.25
40 1637-5 31.05+0.87 3.08 £0.08 231.10 51.50
4 JIIZ£107 Chuanmai 107 31.00 £ 2.55 2.80+0.31 190.45 47.50
42 JI|#£42 Chuuanmai42 31.00 +0.86 2.79+0.13 189.65 55.50
43 07600-3 07Yun600-3 30.98 + 3.49 3.01+0.30 219.93 48.00
44 13W2087 30.68+1.19 2.50 £ 0.04 150.00 65.75
45 9P-1522 30.53 + 1.01 3.08 £0.18 227.44 54.50
46 13WJ15 30.45+1.13 2.86 +0.21 195.63 58.50
47 W1718 30.43 £1.69 3.06 £ 0.51 223.27 52.75
48 64002 30.23+1.77 2.95+0.20 206.13 61.25
49 06J138-16 30.13 £1.89 2.96 £ 0.20 206.96 50.00
50 W106 29.98 + 1.60 2.89+0.17 196.75 54.50
51 R278 29.95 +3.82 2.74 £ 0.52 176.72 55.00
52 JI[[8]418 Chuanjian 418 29.70 £ 3.00 2.93+0.24 200.27 46.50
58 04020 29.63 +4.38 3.04 £0.43 215.39 55.00
54 JII&24 Chuanyu 24 29.60 + 0.67 2.53+0.20 148.93 68.00
55 13W2708 29.55+1.76 3.12+0.26 225.44 58.00
56 432001-12 Mian 2001-12 29.48 £0.79 2.76 £0.20 176.79 45.50
57 JII§23 Chuanyu 23 29.45+1.76 2.72+0.10 171.04 53.50
58 13W2032 29.38+0.85 2.73+0.28 171.86 54.50
59 07J115 28.95+2.76 2.88+0.18 188.50 43.75
60 JI|#28 Chuanmai 28 28.68 + 2.86 3.21+0.44 232.06 52.00




[f{#&1 Table S1 (continued)

P! HR G 2 FUR A FUR LR R TAAR T
Number Variety of line Peduncle length Peduncle diameter Peduncle volume  Thousand-grain weight
Y (//em) (dlem) (Viem®) (m/g)

62 W138 28.53 £ 2.52 2.89+0.22 186.70 61.50

64 XK055-3 28.43 £1.67 3.25+0.24 236.29 50.00

66 13WJ48 28.38 £ 1.10 3.24+0.16 233.95 61.25

68 44083 Nei 4083 27.95 + 0.66 317 £0.34 220.48 44.50

70 #3128 Mianyang 28 27.68 £ 0.81 3.63 £0.11 286.79 55.50

72 J1101-3570 Chuan 01-3570 27.25+2.28 3.38 £0.32 244.02 43.50

74 CD1437 27.2 0+ 1.41 2.56+0.21 139.66 45.75

76 03-2917 27.05+2.18 2.92+0.26 181.36 44.50

78 08927 26.70 £ 0.74 2.95+0.10 181.99 49.00

80 11J230 2619 +1.31 2.91+0.31 174.51 50.00

82 #57119023 Zhengzhou 9023 26.08 + 1.70 2.60+0.24 138.81 60.75

84 07[X-1-9 07Qu-1-9 25.85+4.08 2.83+0.21 162.71 53.50

86 13W2170 25.35+1.78 2.78+0.13 153.52 51.00

88 SH816 24.58 £ 0.62 2.91+£013 163.83 56.00

90 #%BH45 Mianyang 45 23.33+£0.95 2.61+0.22 125.05 52.50



