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Differences in yield of oat varieties and relationship with
agronomic traits under irrigation conditions

ZHANG Kehou, CHEN Ying, ZHANG Pingzhen, WEI Kongmei, YANG Jizhong
( Baiyin Insititute of Agricultural Science, Baiyin, Gansu 730900, China)

Abstract ; Oats are traditional dryland crops with low and instable yield, especially, with lodging under irriga-
tion conditions. In order to investigate the special requirements for agronomic traits of high-yield oat varieties under
irrigation conditions, the yield differences and correlations and path analysis of the main agronomic traits were car-
ried out for 12 oat varieties. The results showed that there were significant differences in yield of oat varieties and
basic seeding, spike number, grain number per spike, thousand seed weight, main spike length, flag leaf length,
but no significant differences in growth period and plant height. The yield was between 3 706.20~5 106.30 kg -
hm™ with a coefficient of variation, CV = 10.07%. Oat variety, MF9521 — 281, had the highest yield. The
correlation analysis showed that the yield was positively correlated with spike number (r=0.9557) , basic seedling
(r=0.6761) , and thousand-seed-weight (r=0.5186), plant height (r=0.2634) , growth period (r=0.0964),
but negatively correlated with grain number per spike (r=-0.4452), main spike length (r=-0.5977), and flag
leaf length (r=-0.9376). The orders of the direct path coefficients of each trait to yield were: spike number >
thousand seed weight > grain number per spike > growth period > flag leaf length > basic seedling > plant height >
main spike length. The comprehensive analysis showed that the ideal models of agronomic traits for high yield of oats
under irrigation conditions were; higher spike number (508.05~552.75x10* hm ™, suitable basic seedling (420.00
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~422.55%10* hm™) , thousand seed weight (22.27~25.25 g), plant height( 113.85~118.80 cm) , growth period
(85 d), smaller grain number per spike (46.75~50.18) , main spike length (18.90~19.95 cm) , flag leaf length

(16.50~17.60 cm).

Keywords: oats; irrigation; variety; yield difference; agronomic traits; correlation
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Table 1  Analysis of yield and main agronomic traits of the different oat varieties
o FAH AR R TRE AFEW PR TR EMK P
Hybrid Basic seedlingi Spike numberi GrairTs IOOQ—seed Gr.owth .Plant Main spike Flag leaf Yield i
/(10*plants - hm™) /(10*spikes - hm™) per spike  weight/g  period/d  height/cm length/em  length/em /(kg - hm™)
MF9521-281 420.15ab 552.75a 46.75¢ 22.81bc 85.00a 118.80a 18.90b 16.50c 5106.30a
MF9521-214 422.55a 530.10ab 48.88bc  22.27bc 85.00a 118.80a 19.95b 16.50c 5081.25a
MF9621-280 420.00ab 508.05b 50.18bc  25.25ab 85.00a 113.85a 18.90b 17.60c¢ 5056.35a
MF9521-79 411.00ab 467.25¢ 47.27bc  26.70a 85.00a 113.85a 19.95b 19.25b 4575.00b
MF9714-36 417.45ab 463.80c¢ 48.05bc  24.87ab 85.00a 118.80a 18.90b 19.80b 4543.80bc
MF9424-64 417.75ab 463.05¢ 46.98¢ 23.36b 85.00a 116.82a 19.95b 18.70be 4300.05be
MF8891-2021 424.05a 459.90cd 48.78bc  21.70bc 83.00a 118.80a 21.00ab 20.90ab 4256.25bc
MF9224-310 388.05b 450.30cd 54.86ab  21.46¢ 85.00a 118.80a 22.05a 19.80b 4212.45bc
MF9715-28 404.40ab 449.40cd 52.78ab  19.84c 85.00a 118.80a 19.95b 20.90ab 4206.30c
MF9018-117 418.05ab 424.05d 56.73a 21.96bc 85.00a 108.90a 21.00ab 20.90ab 4187.55¢
MF9424-13 380.25b 417.00d 50.02bc  21.96bc 88.00a 123.75a 22.05a 21.80a 4024.95¢d
MF9224-359 387.00b 404.55d 51.32b 20.82¢ 83.00a 105.93a 19.95b 22.00a 3706.20d
FHI{E Mean 409.23 465.85 50.22 22.75 84.92 116.33 20.21 19.55 4438.04
FrREMR 25 SD 15.55 44.63 3.18 1.98 1.24 4.93 1.11 1.90 447.03
CV/ % 3.80 9.58 6.34 8.71 1.46 4.24 5.48 9.74 10.07

1 PR FREFR S HAE P<0.05 /KF 2R R E,

Note: Data in one column followed by different letters are significant different at £<0.05.
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Table 2 The correlation coefficient of the main agronomic traits and yield of oat varieties

etk BEACH TR HERIEL TRIE HEEH PR FHK S i
Character Basic Spike Grains 1000-seed Growth Plant Main spike  Flag leaf Yi %l
aractet seedling number per spike weight period height length length el
HATHT(X1) 1
Basic seedling
-
B x2) 0.6489 1
Spike number
oy %
PRI (X3) 03677  -0.5219 1
Grains per spike
TR (X4)
1000—seed weight 0.3998 0.3531 0.5323
2
%E P EH(XS) -0.3401 -0.0201 0.0020 0.1329 1
Growth period
i (X6)
Plant -0.0282 0.3097 -0.3386 -0.0408 0.5665 1
height
LK
H.EJL #<X7) -0.5905 -0.586 0.5314 -0.4645 0.2952 0.2162 1
Main spike length
——
LS 1—.L\(X8) -0.6148 -0.9548* *  0.4733 -0.4341 -0.0326 -0.2015 0.5627 1
Leaf length
Fgﬁfl(f) 0.6761" 0.9557** -0.4552 0.5186 0.0964 0.2634 -0.5977 -0.9376" " 1

o FIRTE P<0.05 IKF EZFEBE Py s =0.6664; * * FIRTE P<0.01 KF FEFEE P,y =0.7977,

Note: * means significant difference at P<0.05, P s =0.6664; * * means significant difference at P<0.01, P, =0.7977.
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Table 3  Path analysis of the main traits and yield of oat varieties
PEdk Ehﬁéiﬁﬁé%ﬁl %7&@? bSZ"I‘%iﬂI %%ﬁiﬂl THIE ERW M If@i’: e
Character Direct pass Basic Spike Grains 1000-seed Growth Plant Main spike Flag leaf
coefficient seedling number per spike weight period height length length

FEAH Basic seedling 0.0895 0.6616 -0.0733 0.0965 -0.0491 0.0004 0.0334 -0.0829
JFHEEL Spike number 1.0196 0.0581 -0.1040 0.0852 -0.0029 -0.0046 0.0331 -0.1288
FEAIZL Grains per spike 0.1992 -0.0329 -0.5322 -0.1285 0.0003  0.0050  —0.0300 0.0638
FHiE 1000-seed weight 0.2413 0.0358 0.3600 -0.1061 0.0192 0.0006 0.0262 -0.0585
B Growth period 0.1444 -0.0304 -0.0205 0.0004 0.0321 -0.0084 -0.0167 -0.0044
¥R Plant height -0.0149 -0.0025 0.3158 -0.0675 -0.0098 0.0818 -0.0122 -0.0272
FHK Main spike length  —0.0565 -0.0528 -0.5975 0.1059  -0.1121 0.0426  -0.0032 0.0759

JIEALIES Flag leaf length 0.1349 -0.055 -0.9735 0.0943 -0.1048 -0.0047 0.0030 -0.0318
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