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Table 1 Temperature and precipitation during oat

growing season
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Table 2 P value of each factor under the interaction of nitrogen and sowing rate
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Table 3 Effects of nitrogen and sowing rate on the panicle characteristics of oat

Ak 3 i /em (R VAN T (52 YR FRHRL T /g TR E/g FhFr=it/(kg « hm™*)
NoD1 17. 77 76.12¢ 174, 73¢ 5. 094 32.38¢ 2 500. 93
N1D1 22. 43¢ 82.98" 191.59° 5.50¢ 36.61° 2 668. 60
N2D1 27.22° 88. 14° 206. 39° 6.18° 38.21° 2 957. 30¢
N3D1 24.95¢ 68.12% 140. 38 5, 32¢ 34.59¢ 2 913.10%
N4D1 19. 83# 62,33 100. 32" 4. 66¢ 30. 48 2 846. 17"
NoD2 15. 60’ 63.57% 138. 08! 4. 03" 30. 86! 2 919. 00%"
N1D2 21,17 64. 93¢ 147. 39% 4.32% 35. 59¢ 3 423.97¢
N2D2 26.08" 69.02¢ 150. 91¢ 5.77° 37.23" 4 002.00°
N3D2 23,534 59. 94¢ 104. 94" 4. 42¢ 33. 26" 3 868. 63"
N4D2 18. 67" 48,31 63. 56’ 3.31i 29. 55 3 757. 43¢
NoD3 13. 01k 49. 78" 91. 49 2. 55k 28. 74" 2 623. 53
N1D3 20, 238 52, 77" 105. 56" 2. 85 32.43¢ 3153. 97!
N2D3 25.03¢ 55. 59" 118.11# 4. 15 35. 494 3 624,374
N3D3 22.43° 49,021 69. 22! 2. 68 31. 71" 3 402. 00°
N4D3 17. 57 26. 50" 43. 56" 2. 54k 27.211 3201. 77"
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Figure 1 The relationship between oat grain yield and panicle characteristics
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Table 4 The relationship between grain yield, panicle characteristics and nitrogen fertilizer/sowing rate

R N (1) A& ()
B GD yi= —0.001x12+ 0.203x;+ 15. 152(R*= 0.871**) y1= —0.000003x52— 0.013x2 423, 187(RZ2= 0.084™)
RN (v y2= —0.00221%+0. 2232, +62. 546 (R?=0. 323" * ) y2=0.000001222— 0.1192,+82. 711(R*= 0. 618~ *)
T AR HR Cys) y3=—0.006x12+ 0. 64221+ 134, 843(R>*= 0.472* *) y3= 0.000122%— 0.400x>+185. 906(R> =0, 476 *)
R RERLEE (y0) yi= —0.0001x;2+0. 0252, +3. 782(R?*=0. 200" * ) y4=—0.00002x2%—0. 0052, +5.675(R*=0.690* *)
TR (y5) ys= —0.001z1%240. 1322, +30. 707(R*=0. 766 * * ) y5="—0. 00004222 —0. 0012, +34. 648(R2=0.190" * )
T4 (ve) y5=—0.058212+13. 67521 +2 660. 122(R2=0. 392" *) y5=—0.0422,2+16. 8922, +1914. 952(R?=0. 530" * )
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Interactive effects of nitrogen and sowing rate on grain
yield and panicle development of oat

JIA Zhi-feng'? ,MA Xiang®,JU Ze-liang”, CHAI Ji-kuan', LIU Kai-giang”,
ZHAO Gui-qin'

(1. College o f Grassland Science ,Gansu Agricultural University ,Key Laboratory for Grassland Ecosystem
of Ministry of Education ,Pratacultural Engineering Laboratory of Gansu Province ,Sino-U. S. Centers
for Grazing Land Ecosystem Sustainability ,Lanzhou 730070,China;2. Key Laboratory of Superior
Forage Germplasm in the Qinghai-Tibetan Plateau ,Academy of Animal Husbandry and
Veterinary Sciences ,Qinghai University ,Qinghai Xining 810016,China)

Abstract: This study used a combination of three sowing rates and five nitrogen application rates in a ran-
domized block design to study the effects of nitrogen fertilizer and density on panicle characters and grain yield
of oats cv. Qingyan No. 1. The results showed that nitrogen application rate, sowing rate and their interaction
had significant effects on grain yield and panicle characteristics(P<C0. 001). Seed yield initially increased and fol-
lowed by a decrease in response to the increasing application rate of nitrogen and sowing density,with the maxi-
mum value appeared under a combination of 90 kg/ha nitrogen application rate with 180 kg/ha sowing density
(N2D2). Panicle traits changed significantly with nitrogen application rate and sowing density. Panicle length,
number of spikelets per panicle, number of grains per panicle, grain weight per panicle and 1000-kernel weight
increased initially and followed by a reduction along the increasing nitrogen application rate, while decreased
with the increased sowing rate. The seed yield of oat was significantly correlated with panicle length and number
of spikelets per panicle(P<C0. 01),and with number of grains per panicle and weight of grains per panicle( P<C
0. 05). Therefore, the combination of 90 kg/ha nitrogen fertilizer and a sowing density of 180 kg/ha would be
suitable cultivation measures for oats in Huangzhong and surrounding areas.

Key words: oat;nitrogen; sowing rate;grain yield; panicle development



