
4

(

25

MHS 1 3 PGMHS 17 8 . /

7.02, 5.79 6.16

PGMHS 6 PGMHS 15 

4.88 4.21 

( 2)

( )

8 . / 16 . / 24 . /

MHS 1 7.02 ±* 0.17 6.14 ± 1.80 3.27 ± 1.60

3 5.79 ± 2.62 2.44 ± 0.61 4.89 ± 2.97

PGMHS 6 4.49 ± 1.52 5.61 ± 1.72 4.55 ± 1.28

PGMHS 15 4.77 ± 0.14 4.19 ± 2.01 3.66 ± 2.11

PGMHS 17 6.16 ± 2.04 3.41 ± 0.24 3.03 ± 0.72

* ± standard deviation (n=3)
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1
( Growing Degree Day: GDD)

MHS 1

8 .

/ 9.03 3 PGMHS 6

PGMHS 15 PGMHS 17 

10.33 ( 3)

( )

8 . / 16 . / 24 . /

MHS 1 9.03 ±* 2.14 5.83 ± 0.48 8.73 ± 0.23

3 9.78 ± 2.54 9.34 ± 1.64 9.78 ± 0.79

PGMHS 6 10.29 ± 3.34 9.98 ± 2.55 9.87 ± 2.90

PGMHS 15 10.82 ± 2.19 9.99 ± 0.86 9.40 ± 1.66

PGMHS 17 12.94 ± 0.42 10.58 ± 2.65 11.29 ± 1.92

* ± standard deviation (n=3)
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( 4)

329.76 16

PGMHS 15 

290.97 14

PGMHS 17 724.46 

37 3 PGMHS 15 

686.06 35 PGMHS 6 

557.32 28

PGMHS 17 858.86 

44 3 PGMHS 15 

839.85 43 MHS 

1 724.46 37

PGMHS 17 

1143.45 59 3

1107.69 57

PGMHS 6 915.68 

47 PGMHS 17 

2118.12 112

3 2016.58 

106 MHS 1, PGMHS 6 PGMHS 15 

1998.78 105
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4 (GDD)

GDD  

( C)

.* GDD  

( C)

. GDD  

( C)

. GDD  

( C)

. GDD  

( C)

.

MHS 1

3

PGMHS 6

PGMHS 15

PGMHS 17

329.76

329.76

329.76

290.97

329.76

16

16

16

14

16

648.81

686.06

557.32

686.06

724.46

33

35

28

35

37

821.04

839.85

724.46

839.85

858.86

42

43

37

43

44

991.32

1107.69

915.68

1088.29

1143.45

51

57

47

56

59

1998.78

2016.58

1998.78

1998.78

2118.12

105

106

105

105

112

*

( 5)

404.82 20

PGMHS 17 

1356.26 70

3 PGMHS 15 1240.93 

64 MHS 1 PGMHS 6 

1203.11 62

3 PGMHS 15 PGMHS 17 

1507.29 78 MHS 1

PGMHS 6 1430.49 74
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PGMHS 17 1769.32 92

3 PGMHS 15 1731.30 

90 PGMHS 6 

1655.66 86

PGMHS 17 2296.67 

121 PGMHS 6 

2263.82 119 MHS 1 3

PGMHS 15 2246.98

118

5 (GDD) 

GDD  

( C)

.* GDD  

( C)

. GDD  

( C)

. GDD  

( C)

. GDD  

( C)

.

MHS 1

3

PGMHS 6

PGMHS 15

PGMHS 17

404.82

404.82

404.82

404.82

404.82

20

20

20

20

20

1203.11

1240.93

1203.11

1240.93

1356.26

62

64

62

64

70

1430.49

1507.29

1430.49

1507.29

1507.29

74

78

74

78

78

1674.48

1731.30

1655.66

1731.30

1769.32

87

90

86

90

92

2246.98

2246.98

2263.82

2246.98

2296.67

118

118

119

118

121

*
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(
( Analysis of variance)

( ) ( 6)

24 . /

121 8 .

/ 116

8 . /

102 16 24 . /

97 ( 2)

MHS 1

PHMHS 15 

8 . /

113 16 24 . /

107

3 PGMHS 6 

3 24 . /

115 PGMHS 17 

106 ( 3)



29

6
( ) (

)

(A) ** * **

(B) ns ns ns

AxB ns ns ns

(C) ns * **

AxC ** ns ns

BxC * ns ns

AxBxC ns ns ns

CV% (A) 4.98 29.67 24.86

CV%(B) 4.32 26.43 26.28

CV%(AxB) 4.35 21.07 24.35

CV%(AxBxC) 5.34 22.05 22.49

ns = 

* = (P 0.05)

** = (P 0.01)
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2 ( )

3 ( )
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(
(Analysis of variance) ( 6)

1,791

675 ( 7)

16 24 . /

1,295 8

. / 1,109 ( 8)

7 ( )

( )

( )

675 b

1,791 a

LSD0.05 = 555.66

8 ( )

( . / )

( )

( )

8 1,109 b

16 1,275 a

24 1,315 a

LSD0.05 = 141.92
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(
(Analysis of variance) ( 6)

16 .

/ 24 . /

12.61 8 . /

10.47 ( 9)

18.31

5.67 ( 10)

9 ( )

( . / )

( )

( )

8 10.47 b

16 12.47 a

24 12.76 a

LSD0.05 = 1.40

10 ( )

( )

( )

5.67 b

18.13 a

LSD0.05 = 4.85
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(Analysis of variance) ( 11)

( 8, 16 

24 . / )

3 PGMHS 17 

3 8 16 . /

30 PGMHS 17 

8 . / 27

MHS 1 16 . /

38 PGMHS 6

8 24 . / 39 PGMHS 15 

25

21 ( 12)
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11
( ) (

)

.

. .

(A) * * *

(B) ** ** ns

AxB ** ns ns

(C) ns ns ns

AxC ns ns ns

BxC * ns *

AxBxC * ns ns

CV% (A) 20.66 18.71 26.29

CV%(B) 13.06 12.65 19.25

CV%(AxB) 11.74 16.5 23.44

CV%(AxBxC) 9.35 13.28 13.27

ns = 

* = (P 0.05)

** = (P 0.01) 
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12

( . / ) ( . / )

8 16 24 8 16 14

MHS 1 33 38 33 22 22 18

3 29 31 26 18 20 22

PGMHS 6 39 33 39 22 21 22

PGMHS 15 25 26 25 19 20 20

PGMHS 17 27 22 24 21 22 22

LSD0.05 = 7.02 :

(Analysis of variance) ( 11)

3.51

2.89 ( 13)

MHS 1 3 PGMHS 6 

3.4 PGMHS 15 

PGMHS 17 2.89 ( 14)

13
( )

2.89 b

3.51 a

LSD0.05 = 0.54
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14
( )

MHS 1 3.47 a

3 3.44 a

PGMHS 6 3.31 a

PGMHS 15 2.95 b

PGMHS 17 2.83 b

LSD0.05 = 0.31

(Analysis of variance) ( 11)

MHS 1 PGMHS 

17

24 . /

0.15 8 16 . /

0.12 PGMHS 6 

PGMHS 15 

0.13 3

8 . / 0.16

( 4)

0.17

0.10

( 15)
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4

15

( )

0.01 b

0.17 a

LSD0.05 = 0.03
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(Analysis of variance)

( 1 6)

PGMHS 6

PGMHS 15 

PGMHS 17 13 MHS 

1 3 10

PGMHS 17 11 3

PGMHS 6 PGMHS 15 9 ( 5)

5
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16

1000

(A) ns ** * * ns ns

(B) ** ** ** ** ** *

AxB * ns ns * ns *

(C) ns ns ns ns ns ns

AxC ns ns ns ns * ns

BxC ns ns ns ** ns ns

AxBxC ns ns ns ns ns ns

CV% (A) 21.56 14.13 23.15 5.68 21.59 29.03

CV%(B) 20.42 18.99 28.28 3.21 24.09 34.63

CV%(AxB) 13.43 9.39 22.79 3.74 21.77 23.92

CV%(AxBxC) 20.36 16.02 22.89 3.08 20.98 30.65

ns = 

* = (P 0.05)

** = (P 0.01)

(Analysis of variance)

( 1 6)

92

66 ( 1 7)

MHS 1 3

PGMHS 6 85 PGMHS 
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15 PGMHS 17 68 ( 1 8)

17
( )

66 b

92 a

LSD0.05 = 10.11

18
( )

MHS 1 82 ab

3 88 a

PGMHS 6 85 a

PGMHS 15 72 bc

PGMHS 17 65 c

LSD0.05 = 11.52

(Analysis of variance)

( 1 6)

33

15 ( 1 9)

MHS 1 PGMHS 6 

30 3 PGMHS 15 PGMHS 17 
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20 ( 20)

19
( )

15 b

33 a

LSD0.05 = 11.53

20
( )

MHS 1 32 a

3 18 c

PGMHS 6 28 ab

PGMHS 15 22 bc

PGMHS 17 20 c

LSD0.05 = 7.04

1,
(Analysis of variance) 1,000

( 1 6)

1,000 

1,000

PGMHS 17 1,000 38.68

PGMHS 15 1,000 35.45 MHS 1

3 PGMHS 6 1,000 33.44 

PGMHS 15 PGMHS 17 1,000
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34.44 MHS 1 PGMHS 6 1,000

31.04 3 1,000 28.75 

( 6 1,000 

3 PGMHS 6 PGMHS 17 1,000

31.12, 32.67 36.65

MHS 1 1,000 

8 16 . / 1,000 32.61 

PGMHS 15 1,000

1,000 24 . / 36.18 

( 7)

6 1,000
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7 1,000

(Analysis of variance)

( 1 6)

0.30

8 16 . /

0.25 24 . /

0.21 ( 8)

MHS 1 3 PGMHS 6 

0.30 PGMHS 15 PGMHS 17 

0.23 ( 21)
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8

2

MHS 1 0.29 ab

3 0.30 a

PGMHS 6 0.31 a

PGMHS 15 0.25 bc

PGMHS 17 0.20 c

LSD0.05 = 0.05

(Analysis of variance)

( 16) MHS 1

3 PGMHS 6 

3 293

MHS 1 PGMHS 6 212

PGMHS 15 PGMHS 17 
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161 ( 9)

9

( 22) SPAD 

SPAD 

SPAD 50.48 

SPAD 

24 . / SPAD 

39.13 16 . / SPAD 36.62

8 . / SPAD 32.10 ( 10)

3
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PGMHS 15 PGMHS 17 SPAD 44.30 MHS 

1 PGMHS 6 SPAD 41.58 ( 23)

22

SPAD

(A) ** * **

(B) ** ** **

AxB ns ** ns

(C) ** * ns

AxC ** ns ns

BxC ns * ns

AxBxC ns ns ns

CV%(A) 5.81 6.43 11.19

CV%(B) 5.93 5.12 4.48

CV%(AxB) 7.31 3.22 4.85

CV%(AxBxC) 7.87 5.19 5.00

ns = 

* = (P 0.05)

** = (P 0.01)
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10 SPAD 

23 SPAD 

SPAD

MHS 1

3

PGMHS 6

PGMHS 15

PGMHS 17

42.12 b

43.73 a

41.03 b

44.77 a

44.41 a

LSD0.05 = 1.28

( Analysis of variance) ( 22)

PGMHS 15 PGMHS 17 

27.52

23.89 PGMHS 6 
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22.22 ( 11)

MHS 1 PGMHS 6 

23.54 3

25.74 PGMHS 15 

PGMHS 17 ( 8, 16 

24 . / ) 8 16 .N/ 24.97 

24 . /

26.77 ( 12)

11
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12

(Analysis of variance) ( 22)

96.95 

70.75 ( 24)

3 PGMHS 6 

87.89 MHS 1 PGMHS 15 

PGMHS 17 ( 25)

24
( )

70.75b

96.95a

LSD0.05 = 8.51
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25
( )

MHS 1

3

PGMHS 6

PGMHS 15

PGMHS 17

84.56b

88.52a

87.26ab

81.42c

77.47d

LSD0.05 = 2.88

(Analysis of variance) ( 26)

57.52 

PGMHS 15 PGMHS 17 

69.66 MHS 1

3 PGMHS 6 56.83 ( 13)
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26

(A) * ns ** *

(B) ** ** ** ns

AxB * ns ns ns

(C) ns ns ns ns

AxC ns ns * ns

BxC ns ns ns ns

AxBxC ns ns ns ns

CV%(A) 5.27 4.08 3.70 9.28

CV%(B) 7.57 8.60 5.21 8.66

CV%(AxB) 8.49 5.09 3.64 4.55

CV%(AxBxC) 9.51 6.57 4.04 5.63

ns = 

* = (P 0.05)

** = (P 0.01)
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13

(Analysis of variance) ( 26)

PGMHS 17 0.164 x 10-3

PGMHS 15 3 (0.156 x 10-3 0.148 x 10-3

MHS 1 PGMHS 6 

0.142 x 10-3 ( 27)
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27

( )

MHS 1

3

PGMHS 6

PGMHS 15

PGMHS 17

0.143 x 10-3

0.148 x 10

c
-3

0.140 x 10

bc
-3

0.156 x 10

c
-3

0.164 x 10

ab
-3 a

LSD0.05 = 0. 99 x 10-4

(Analysis of variance) ( 26)

24 . / 189

8 16 . / 167 ( 14)

PGMHS 15 

PGMHS 17 188.58

PGMHS 6 MHS 1 3 168.62

( 28)
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14

28

 ( )

MHS 1

3

PGMHS 6

PGMHS 15

PGMHS 17

169.71 b

165.15 b

170.99 b

188.80 a

188.86 a

LSD0.05 = 7.07
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( Analysis of variance) ( 26)

235.74

211.72 ( 29)

29

 ( )

235.74 a

211.72 b

LSD0.05 = 18.82

( Analysis of variance) ( 30)

3 PGMHS 6 PGMHS 15 

3 PGMHS 15 24 .

/ 55.59 

1 PGMHS 6 PGMHS 15 

8 . / 23.33 41.96

1 MHS 1 

PGMHS 17 

8 . /

32.81 41.31
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1 ( 15 )

3 PGMHS 6 PGMHS 17 

32.48 

1 PGMHS 15 

8 . / 57.12 

1 MHS 1 

16 24 .

/ 42.45 

1 ( 15 )

30 (

1 )

(A) *

(B) **

AxB **

(C) **

AxC **

BxC **

AxBxC **

CV%(A) 3.92

CV%(B) 5.29

CV%(AxB) 4.14

CV%(AxBxC) 3.85

* = (P 0.05)

** = (P 0.01)
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15 ( )

( )

( )

( )
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9. 

( Correlation analysis)

( 31)

( 32)

( 16)

SPAD 

( 17)

1,000 

( 18)

( 19)
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; * = (P 0.05)

** = (P 0.01)

HI = 

Hight = ,

Fertile= 

Length =

Panicle = 

Straw = 

Wt_1000 = 1,000

Tiller = 

Yield = 

Day = ,

Day_pa = 

Rate = 

Rate_pa = 

Weight = 

Weight_pa =

Density = 

Hardness = 

Phenolic = 

Surface = 

Volume = 

SPAD = SPAD SPAD meter
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;

16

;

17

Yield

Length Straw tiller

Rate Day_pa Weight

Phenolic

Hardness Length

Rate

Day_pa

Weight

Day SPAD
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;

19

Phenolic

Fertile Day_pa

Day Surface

Fertile

Height

Yield

Wt_1000

HI

Panicle

Rate_pa

Weight_pa

Density Surface


