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Effects of planting density on lodging resistance and straw forage characteris-
tics in two hulless barley varieties
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Abstract: Planting density is an important factor affecting the lodging resistance and straw feeding characteristics of hulless bar-
ley. Two varieties the lodging-resistant variety Kunlun 14 and the lodging variety Menyuanlianglan, were used to study the effects
of planting density on the growth and development, lodging characteristics and straw feeding characteristics. The effects of plant-
ing density on two varieties were not entirely consistent. With the increase of planting density, the traits of root and stem increased
firstly and decreased then in Kunlun 14, whereas gradually decreased in Menyuanlianglan; and the relative lodging-resistance
indexes of Kunlun 14 were increased firstly and decreased then, without lodging occurred, while these in Menyuanlianglan were
significantly declined, resulted in lodging in early stage, lodging rate and degree increased; the chemical constituents neutral de-
tergent fiber, acid detergent fiber, cellulose, hemicellulose and lignin in the stem of Kunlun 14 increased firstly and decreased then
with the increase of planting density, whereas these of Menyuanlianglan showed a downward trend, with the increased relative
feeding value. Based on lodging resistance and straw forage characteristics of two varieties, we concluded that the suitable density
of Kunlun 14 should be 3.75x10° plants hm ™, and that of Menyuanlianglan for grain and forage should be 3.00x10° to 3.75x10°
plants hm™.
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Fig. 1 Effect of planting density on grain yield 4 D)
T1:150x10°  hm% T2: 225x10°  hm%; T3: 300x10°  hm; 375x10°  hm™;
T4:375x10*  hm%; TS: 450x10°  hm” 225%10% hm™2,
T1: 1.50 x10° plants hm™; T2: 2.25x10° plants hm?; T3: 3.00x10° 4 4 -
plants hm™; T4: 3.75x10° plants hm™; T5: 4.50 x10° plants hm™. 300x10°~375x10 hm
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Table 3 Effect of planting density on lodging in hulless barley field (%)

Anthesis stage Filling stage Mature stage

Year Variety Treatment LR LD LR LD LR LD
2017 14 Tl 0 0 0 0 0 0
Kunlun 14 T2 0 0 0 0 0 0
T3 0 0 0 0 0 0
T4 0 0 0 0 0 0
T5 0 0 0 0 0 0
T1 0 0 37.95 3 80.87 5
Menyuanlianglan T2 0 0 38.92 3 81.43 5
T3 0 0 51.79 4 83.05 5
T4 0 0 56.50 4 83.09 5
T5 19.38 1 74.50 4 95.09 5
2018 14 Tl 0 0 0 0 0 0
Kunlun 14 T2 0 0 0 0 0 0
T3 0 0 0 0 0 0
T4 0 0 0 0 0 0
T5 0 0 0 0 0 0
T1 0 0 45.67 3 97.33 5
Menyuanlianglan T2 0 0 46.84 3 98.00 5
T3 0 0 62.33 4 99.95 5
T4 0 0 68.00 4 100.00 5
T5 23.33 1 89.67 5 100.00 5

P<0.05 LR: ; LD: ; T1: 150x10*  hm™; T2:225x10°  hm;

T3:300x10*  hm™; T4:375x10°  hm™; T5:450x10°  hm™
Values within the same column followed by different lowercase letters are significantly different at P < 0.05. LR: lodging rate; LD: lodging
degree; T1: 1.50 x10° plants hm%; T2: 2.25x10° plants hm™; T3: 3.00x10° plants hm>; T4: 3.75x10° plants hm2; T5: 4.50 x10° plants hm .
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Fig. 2 Effect of planting density on forage yield
TI1: 150x10*  hm™ T2:225x10*  hm™ T3: 300x10*  hm™;
T4:375x10*  hm?; T5:450x10*  hm™
T1: 1.50 x10° plants hm™; T2: 2.25x10° plants hm™>; T3: 3.00x10°
plants hm™; T4: 3.75x10° plants hm%; T5: 4.50 x10° plants hm™. 26] N
x4 MEZENEFRAERROZM
Table 4 Effect of planting density on the quality of hulless barley forage
. NDF ADF . -
. Crude protein Hemicellulose Cellulose Lignin RFV
Year Variety Treatment (%) (%)
(%) (%) (%) (%)
2017 14 Tl 1.69 ab 75.61 ¢ 53.40 ab 22.56 ¢ 36.44 d 15.17d 58.20b
Kunlun 14 T2 1.70 ab 79.47 b 55.87 ab 23.98b 37.20 ¢ 18.20 b 53.11¢
T3 1.68 ab 84.81 a 60.11 a 25.09a 39.62 a 19.99 a 46.14d
T4 191 a 79.07 b 55.31 ab 24.14b 37.72 b 17.12 ¢ 53.89¢
TS5 1.65b 71.77d 48.97b 23.16 ¢ 3577 e 12.79 ¢ 65.79 a
T1 1.79 b 69.67 a 4797 a 22.03 a 35.19 a 12.38 a 68.81d
Menyuan T2 1.94b 67.14 b 46.06 b 21.42 ab 34.07b 11.61ab 73.46 ¢
lianglan T3 233a 64.63¢c  43.95¢c 21.00 be 32.50 ¢ 11.09bc  78.67b
T4 247a 63.74 ¢ 43.35¢ 20.70 be 32.13 ¢ 10.86 ¢ 80.45 ab
T5 2.70 a 62.51d 42.68 d 20.14 ¢ 3197 ¢ 10.36 ¢ 82.81a
2018 14 T1 1.83 ab 71.95¢ 50.72d 21.23 b 34.88 cd 1584 ¢ 63.85b
Kunlun 14 T2 1.84 ab 75.63 b 53.07 be 22.56 a 35.61 be 17.46 b 58.50 ¢
T3 1.81b 80.71 a 57.10 a 23.61a 3792 a 19.18 a 51.19d
T4 1.78 b 75.25b 52.54 cd 2271 a 36.11b 1643 ¢ 59.30 ¢
T5 1.93 a 68.31d 46.51 ¢ 21.79 a 34.24d 12.27d 71.73 a
T1 2.10d 66.30 a 45.56 a 20.73 a 33.68 a 11.88 a 74.94 d
Menyuan T2 2.20 cd 63.90 b 43.75b 20.15 ab 32.61a 11.14b 79.81 ¢
lianglan T3 2.52 be 61.51c  41.75¢ 19.76 b 31.11b 10.64bc  85.26b
T4 2.67 ab 60.66 cd  41.18¢ 19.48 ¢ 30.76 b 1042 cd 87.13b
TS5 292a 59.49d 40.54 ¢ 1895 ¢ 30.60 b 9.94 d 89.62 a
P <0.05 NDF: ; ADF: ; RFV: ; Tl:
150x10*  hm™; T2: 225x10°  hm?; T3: 300x10*  hm™; T4: 375x10*  hm™>; T5: 450x10*  hm™

Values within the same column followed by different lowercase letters are significantly different at P < 0.05. NDF: neutral detergent fiber;
ADF: acid detergent fiber; RFV: relative feed value; T1: 1.50 x10° plants hm™2; T2: 2.25x10° plants hm™; T3: 3.00x10° plants hm™2; T4:
3.75x10° plants hm2; T5: 4.50 x10° plants hm .
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