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ABSTRACT

This experiment was carried out to investigate the occurrence of tiller and its proportion to grain
yield under 5 different plant densities. Plant density 5x5cm was more favorable for increasing the
number of spikes per unit area, where leads to improve grain yield. Effective tillers showed only main
stem, M,;—axil and M,—axil, indication more effective tillers in M, rather than main stem. Every
tillers held at least 6 leaves to bear spikes, indicating that main stem has 12—13 leaves. Leaves
attached on main stem M, and M, were very important as main source of photosynthesis, especially
under more compart plant densities while leaves of M, occupied 66.8% in a plant. The proportion of
grain yield of each tiller to total grain yield per plant was high in main stem under conpact plant
density, in M, stems under less compact plant density, and in M,—stems under wide plant density,
indicating same result on multiple regression analysis.
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Table 1. Mean squares for several traits measured on barley variety grown on 5 different plant densities

mean squares

Source of df

Variation No.spikes /plant 1.000 grain No. leaves No. grains
weight /plant /spikes

Total 24

Replication 4 0.76 3.60 0.37 3.66

Plant density 4 9.58** 8.86M° 3.68** 29.57**

Error 16 1.44 7.15 0.56 7.20

SD 1.20 2.67 0.75 2.68

CvV 10.1 8.17 8.24 8.35

LSDys 0.45 3.58 1.0 3.6

Mean ' 5.12 32.7 9.1 32.1

* ** indicates significant at 0.05 and 0.01 levels, respectively.
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Fig. 1. Effective tillers of barley according to 5
different plant densities.

Note ; e ; above 50% of effective tillers.
@ ; below 50% of effective tillers.
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Table 2. Changes on the effective tillers per plant and per m* on order of tillers in accordance with 5 different

plant densities.

Plant density (cm)

Tiller
X7 5.5X6 5X5 4x5 4x4

0 0.92(184) 0.96(288) 0.80(320) 0.76(380) 1.76(456)
C 0.56(112) 0.56(168) 0.64(256) 0.36(180) 39.04(24)

1 1.00(200) 0.96(288) 1.00(400) 0.92(460) 0.68(408)
2 1.00(200) 0.80(240) 0.60(240) 0.48(240) 0.12(72)

3 0.44(88) 0.20(60) 0.08(32) - -

Total 3.00(600) 2.52(756) 2.32(928) 1.76(880) 0.84(504)
CP 0.04(8) 0.08(24) 0.08(32) 0.04(20) -

C1 0.08(16) 0.04(12) - -

1P 0.56(112) 0.08(24) 0.08(32) 0.04(20) -

11 0.64(128) 0.08(24) 0.08(32) 0.06(30) -

2P 0.16(32) - - - -

21 0.08(16) - - - -

Total 1.56(312) 0.28(84) 0.24(96) 0.14(7.0) -

Grand

total 5.48(1,096) 3.76(1,128) 3.36(1,344) 2.66(1,330) 1.60(960)

( ) indicates effective tillers per m
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Table 3. Mean squares for regression analysis number spikes barley measured on 5 different plant densities.

Source of No. spikes/plant No. spikes/plant
variance df ns df ns
Total 24 24

Regression 1 36.8** 2 244, 471
Linear 36.8** 1 50
Quadratic - 1 488, 893**
Residual 23 0.154 22 23,685
Lack of fit 3 0.502 2 72,976
Pure error 20 0.102 20 18, 756
R? 0.9121 0.4841

** indicates significant at 0.01 level.
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Table 4. Changes on the number of leaves on each tiller according to 5 different plant densities.

plant density (cm)

Tiller
X7 5.5%6 5X5 4X5 4x4

0 12.1(2, 420) 12.3(3, 690) 12.1(4, 848) 12. 6(6 300) 12.5(7, 500)
C 8.5(1, 700) 8.8(2, 640) 8.0(3, 200) .4(4, 200) 8.0(4, 800)
1 9.0(1, 800) 9.1(2, 730) 8.6(3,440) .1(4, 550) 9.1(5, 460)
2 8.1(1, 620) 8.3(2, 490) 7.6(3,040) .8(3, 900) 8.0(4, 800)
3 7.1(1, 420) 7.4(2,220) 6.5(2, 600) - -

Total 32.7(6, 540) 33.6(10, 080) 30.7(12, 280) 25.3(12, 650) 25.1(15, 060)
CP 7.0(1, 400) 7.0(2, 100) 6.5(2, 600) 8.0(4, 000) -
C1 6.5(1, 300) 5.0(1, 500) - - -
1P 7.1(1, 420) 7.0(2, 100) 6.6(2, 640) 7.0(3,500) -
11 6.1(1, 220) 6.0(1, 800) 6.0(2, 400) 6.0(3, 000) -
2P 6.3(1, 260) - - - -
21 5.5(1, 100) - - - -

Total 38.5(7, 700) 25.0(7, 500) 19.1(7, 640) 21.0(10, 500) -

Grand 83.3(16,660)  70.9(21,270)  61.9(24,760)  58.9(20,450) 37.6(22,560)

Note ; () indicates number of leaves on each tiller on basis of nr.
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Table 5. Changes on the number of kernels per spike and 1, 000 kernel weight on each tiller according to the
5 different plant densities.

plant No. kernels/spike 1, 000 kernel weight
density
Tiller X7 5.5X6 5X5 4X5 4X4 TX7 5.5X6 5X5 4X5 4x4
0 37.7 41.5 37.7 39.9 37.9 33.67 36.78 35.82 33.19 32.13
C 25.3 30.0 26.1 23.9 30.0 33.26 31.11 31.55 29.66 29.48
1 38.6 39.8 33.1 35.0 32.5 34.85 34.82 33.59 31.64 31.28
2 33.3 34.3 31.3 31.8 29.0 32.45 32.97 32.69 27.41 26.45
3 20.2 26.0 28.5 - - 32.32 29.69 25.72 - -
Mean or 117 .4 130.1 119.0 90.7 91.5 33.32 32.15 30.89 29.57 29.01
total
CP 23.0 26.5 22.5 32.0 - 32.47 34.30 31.57 30.94 —
C1 7.5 15.0 - — - 32.50 31.33 - - —
1P 25.9 40.5 22.8 21.0 — 33.51 29.23 32.69 32.38 -
11 32.1 38.5 31.3  31.0 - 31.92 30.87 29.13 30.67 -
2P 21.0 - — - - 30.36 - - - —
21 18.0 - — — — 32.32 — — - -
Mean or 127.5 120.0 76.6 84.0 — 32.18 31.43 31.13 31.33 -
total
Grend 282.6  291.5  233.3 214.6  129.4
total
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Table 6. Mean squares for traits related grain yields of barley variey grown on 5 different plant densities.

mean squares for yield

SOU.YC? o f per per main Ist 2nd
variation plant m stem stems stems
Total 24

Replication 4 0.27 33,872 0.02 0.06 0.03
Plant density 4 11.06** 160, 942" 0.20* 4.38** 1.39**
Error 16 0.43 47, 706 0.05 0.31 0.12
SD 0.65 218 0.22 0.56 0.34
cv 17.04 16.5 18.78 25.06 82.73
LSD,s 0.88 293 0.30 0.75 0.46

*,** indicates significant 0.05 and 0.01 levels, respectively.
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Table 7. Changes on the grain yield per plant on each tiller and its proportion to the total grain yield according

to 5 different plant densities.
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plant denstities

Tiller
: X7 5.5X6 5%5 4x5 4x4
0 1.23(21.4) 1.47(31.5) 1.23(32.03) 1.00(35.09) 1.01(52.2)
C 0.47(8.1) 0.55(11.7) 0.53(13.80) 0.26(9.12) 0.04(2.0)
1 1.35(23.5) 1.33(28.4) 1.11(28.91) 1.02(35.79) 0.77(39.6)
2 1.08(18.9) 0.91(19.4) 0.61(15.89) 0.42(14.74) 0.12(6.2)
3 0.29(5.0) 0.14(3.0) 0.06(1.56) - -
Mean 3.19(55.5) 2.93(62.5) 2.31(60.16) 1.70(59.65) 0.93(47.8)
CP 0.02(0.4) 0.07(1.6) 0.06(1.56) 0.04(1.40)
C1 0.02{(0.3) 0.02(0.4) - - -
1P 0.48(8.4) 0.10(2.0) 0.15(3.92) 0.03(1.05) -
11 0.66(11.4) 0.09(2.0) 0.09(0) 0.08(2.81) -
12 - - 0.0 (2.34) - -
2P 0.10(1.8) — — — -
21 0.05(0.8) - - - -
Mean 1.33(23.1) 0.28(6.0) 0.30(7.81) 0.15(5.26) 0 (0)
Grand
mean 5.75(100.0) 4.68(100.0) 3.84(100) 2.85(100) 1.94(100)
Grain
yield /s 1150 1404 1536 1425 1164

() indicates the proportion to total grain yield.
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Fig. 2. Regression analysis of grain yield per plant

and m* of barley on 5 different plant
densities.
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Table 8. Correlations of grain yield between each stem, and correlation and standard partial regression
between grain yield (X;) per plant and m on each stem(Xs).

) Correlation Standard partial
Trait
X X3 X7 5.5%6 5x5 4x5 4x4 Total

2 main 0.276 0.048 0.729 —0.346 —0.505 —0.509
= stem (X;) 0.31 —0.304 0.395 0.163 0.245 1.363 0.969 0.171
S M, — 0.731 0.824 0.953 0.597 —0.851 0.952
o] stems (X,) - —0.023 0.695 1.009 0.686 0.831 0.694 0.657
:‘ M, — 0.554 0.239 0.893 0.678 — 0.764
w o stemsXs) T 0691 0673 0.188 L 0
O Total Y=0.095 + 0 95X, + 0.99X. + 0.983X;(R=0.9982**)

main 0.271 0.018 0.722 —0.323 —0.673 0.192
E stem (X,) 0.473*  0.074 0.328 0.164 0.242 1.396 0.584 —0.091
% M, — 0.831 0.787 0.956* 0.603 0.936 0.357
S stems(X,) - 0.576** 0.800 0.988 0.741 0.865 1.444 0.672
.5 M, — 0.412 0.298 0.888* 0.651 - —0.092
3 stems (X;) - 0.531 0.732 0.171 0.426 — —0.472

Total Y=1127.4 — 86.9X; + 175.1X, —213.7X;(R=0.5153**)

* ** Indicates significant at .05 and .01 levels, respectively. Upper line is correlation coefficient and lower
line is standard regression coefficient (bi) .
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Table 9. Correlations between each trait related to grain yields.

Trai No. spikes/ No. leaves/ No. kernels/ 1, 000kernel Grain yield/
rait . .
plant plant spike weight plant
No. leaves plant .939**
No. kernels /spike — .556** —.248
1,000 kernel /weight —.268 —.093 .065
Grain yield /plant .842** .887** —.311 —.045
Grain yield/m .165 .041 .085 —.161 .239

** Indicates significant at .05 level.

Table 10. Mean squares of each stem and yield components on basis of number of leaves per plant of barley

measured on 5 different plant densities.

Source of mean squares mean squares
df . df — .

Variation no. kernel 1000 kernel main stem yield yield 1-stems
ariatio /spike weight vield plant  /mr yield

Total 24 24

Regression 1 15.3 1.4 0.33 2 2.1 287,523** 8.25*"
Linear 1 15.3M 1.4% 0.33% 1 41.1** 2,628 16.5**
Quadratic 0 — — — 1 1.2 572,419** 0.001

Residual 23 10.1 7.1 0.059 22 0.45 43,978  0.28

Lack of Fit 22 9.8 7.1 0.06 21 0.47 45,657  0.29

Pure error 1 18 7.6 0.01 1 0.02 8.712  0.7273

R? 0.0617 0.0086 0.1976 0.8093 0.3728  0.7273

** Indicates significant at .01 level.
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