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Table 1. Analysis of variance of dry matter weight and forage qualitiy of nilegrass under different cutting
stages and growth seasons

Source of Degree of  Dry matter wt. Crude protein ADF§ NDF RFV
variance freedom
Season (S) 2 2609 " 433** 1589™* 2077°F 21413*F
Cut(C) 11 4453** 363" 2717 558™* 5534**
Line (L) 3 214* 9.63%" 64.1%" 190" 1679**
SxC 22 131%* 32.7%% 80.0** 84.1%" 956" *
SxL 6 184™* 446*" 18.4™F 11.0*" 223*%
CxL 33 1227** 3.71°F 7.98** 14.7°* 133**
SxCxL 66 112** 4.94*% 8.26™" 145" 139**

*

and **: Significant at 5% and 1% probability levels, respectively.
§ADF, NDF and RFV : Acid detergent fiber, neutral detergent fiber and relative feeding value, respectively.

Ho 2. BN T iR VAP B T
Table 2. The dry matter weight and forage quality of nilegrass lines

Line Dry matter wt. Crude protein ADF® NDF RFV
mt/ha/cut %
ACl14 5.02¢* 11.3 33.6° 59.0¢ 127
AC15 5.84° 10.8° 35.5° 62.0° 118°
AC26 5.21° 11.5° 34.7° 60.9° 122°
AC30 5.82° 11.5° 34.7° 61.5° 120"

* : Means with the same letter within the same column are not significantly different at 5% level.

Y As shown in Table 1.

3. SERIRHEL o P B fUEEVE (2002 5 > 71
Table 3. Temperature and precipitation of 10-days experimental period (2002, Tainan)

Date 10-day mean Total Date 10-day mean Total
temp. precipitation temp. precipitation
Mon./day C mm Mon./day C mm
1/10 15.7 0 6/30 29.7 0
1/20 20.8 0 7/10 28.4 111.0
1/31 15.9 16.5 7/20 27.8 263.0
2/10 17.9 0 7/31 28.2 80.5
2/20 18.9 0 8/10 27.2 179.5
2/28 20.2 0 8/20 28.1 119.5
3/10 20.6 0 8/31 28.4 19.5
3/20 22.9 0 9/10 27.8 47.5
3/31 24.0 7.5 9/20 27.2 30.5
4/10 25.5 0 9/30 26.3 8.0
4/20 25.2 0 10/10 25.6 0
4/30 26.1 0 10/20 26.6 0
5/10 27.4 0 10/31 25.1 0
5/20 27.0 75.5 11/10 21.8 0
5/31 26.4 171.5 11/20 23.5 0
6/10 26.7 82.0 11/30 20.4 0

6/20 28.9 14.5 — —




246 BT B T A

e S NTEE ST NG 2R S R
Table 4. The dry matter weight and forage quality of nilegrass under different growth seasons

Season Dry matter wt. Crude protein ADF? NDF RFV
mt/ha/cut %

Spring 473" 13.3% 31.8¢ 58.4° 131°

Summer 6.95° 10.2° 38.3° 65.2° 108°

Fall 4.74° 10.3° 33.8 58.9 126

Means with the same letter within the same column are not significantly different at 5% level.
¥ As shown in Table 1.
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Table 5. The dry matter weight and forage quality of nilegrass at different cutting stages

Cutting no.  Growth day Dry matter wt. Crude protein ADF® NDF RFV
day mt/ha %

1 14 0.92" 17.0° 29.7" 53.5' 146

2 21 1.46" 16.3° 30.38 54.6" 142°

3 28 1.79" 14.3° 32.5° 57.7¢ 131°¢

4 35 2.93¢ 13.1¢ 32.7" 58.9" 128¢

5 42 3.98' 11.3¢ 34.7° 61.4° 121¢

6 49 491" 10.9° 35.1° 61.1° 120°

7 56 6.21° 9.2" 36.6° 61.3° 118°

8 63 7.48¢ 9.68 35.6% 63.1¢ 1158

9 70 7.38% 8.8! 35.9¢ 64.2° 112"

10 77 8.39™ 8.6 38.3° 64.8% 109
11 84 9.29° 8.0' 37.3° 65.1° 110"

12 91 11.21° 8.3k 36.7° 64.5 111"
Mean 53 5.50 11.3 34.6 60.9 122

* . Means with the same letter within the same column are not significantly different at 5% level.
¥ As shown in Table 1.
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Table 6. Correlation coefficients between agronomic traits and forage quality of nilegrass

Dry matter weight Crude protein

Agronomic Trait

Spring  Summer  Fall Mixed Spring Summer Fall Mixed

Brown leaf no./tiller 0.77 0.81 0.75 0.66 -0.68 -0.69 -0.81 -0.64
Green leaf no./tiller -0.39 -0.71 0.15™ -0.39 0.07™ 0.62 -0.06™ 0.28
Total leaf no./tiller 0.37 0.78 0.57 0.61 -0.65 -0.66 -0.78 -0.68
Brown leaf collar 0.77 0.78 0.48 0.58 -0.65 -0.65 -0.78 -0.50
height

Toppest leaf collar 0.92 0.77 0.61 0.71 -0.78 -0.72 -0.86 -0.76
height

Plant height 0.93 0.73 0.62 0.72 -0.87 -0.73 -0.88 -0.80
Sword leaf length 0.78 0.39 0.51 0.55 -0.76 -0.56 -0.72 -0.68
Next sword leaf 0.78 0.40 0.51 0.55 -0.76 -0.50 -0.75 -0.69
length

Sword leaf area -0.67 -0.58 -0.45 -0.55 0.69 0.58 0.76 0.70
Total leaf area -0.33%  -0.72 -0.07™  -0.44 -0.04™ 0.60 0.22™ 0.35
Fresh forage wt. 0.98 0.96 0.99 0.95 -0.80 -0.48 -0.46 -0.55
Dry matter percent ~ 0.18™  0.34" 0.65 0.39 -0.24™ -0.27™  -0.80 -0.50
Stem diameter 0.32 -0.28™ -0.01™ -0.13™ -0.22"™ 0.29*  -0.12" 0.26
Tiller no./plant 0.66 0.25™  0.44 0.45 -0.69 0.11™ -0.46 -0.41
Expanded area/plant -0.52 0.56 0.81 0.18* -0.71 -0.36 -0.51 0.24
Dry leaf wt. 0.51 0.16™  0.44 0.29 -0.58 0.31%  -0.60 -0.27
Dry stem wt. 0.91 0.78 0.51 0.68 -0.77 -0.40 -0.83 -0.54
Leaf/stem -0.82 -0.75 -0.55 -0.68 0.90 0.67 0.88 0.82
Brown leaf 0.78 0.80 0.47 0.61 -0.68 -0.66 -0.78 -0.54
percent

ADF? -0.80 0.76 -0.02™  0.52 -0.78 -0.67 -0.09™ -0.55
NDF 0.84 0.75 0.13 0.54 -0.85 -0.70 -0.28" -0.58
RFV -0.84 -0.74 -0.08™  -0.54 0.87 0.71 0.23™ -0.61

Upper sign* and ns are significant at 5% level and non-significant, others (blank) is significant at 1%
level.
¥ As shown in Table 1.
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Table 6. Correlation coefficients between agronomic traits and forage quality of nilegrass. (Continuted)

Agronomic ADF® NDF RFV
traits
Spring Summer Fall Mixed Spring Summer Fall Mixed Spring Summer Fall Mixed
Brownleaf g cox gge  008™ 076 071 085 027™ 075 -068 -0.86 -0.21™ -0.74
no./tiller
Greenleaf —  om g75  011™ 059 -038 077 021™ -0.60 029% 077 -0.19™ 0.57
no./tiller
Total leaf 043 082 0.15™ 054 033* 078 036 053 -040 -0.80 -0.31% -0.54
no./tiller
Brownleaf o0 g¢1 017™ 076 071 -080 031* 073 -066 -0.80 -027™ -0.71
collar eight
Toppestleal o1 190  033* 081 088 090 051 081 -0.88 -091 -046 -081
collar eight
Plantheight 083 088 028 078 089 088 046 079 -0.89 -090 -0.41 -0.80
Slvgl‘;;fhleaf 068 066 026™ 055 082 067 042 063 -080 -071 -037 -0.64
Nextsword o 064 0.15™ 051 084 065 033° 059 -081 -0.69 -027™ -0.59
leaf length
ivrve‘;rdleaf 2068 075 -026™ 059 -0.75 -0.74 -045 059 076 -076 041 0.6l
zite";”eaf 20.18™ -0.81 -0.28* -0.63 -026™ -0.83 -023™ -0.59 0.19™ 082 026™ 0.58
Fresh ns ns ns
085 0.79 0.04™ 064 084 076 0.18™ 066 -0.87 -0.77 -0.13™ -0.66
Forage wt.
Dry matter 1 ons g 0gm _018™0.07™ 0.11™  0.15™ 0.06™ -0.03™ -0.05™ -0.11™ 0.02™ 0.04™
percent
Stem 029 -026™ -0.30" -022 027™ -0.33* -0.20™ -0.11™ -029* 031* 026™ 0.17™
diameter
Tiller no. 0.54 0.01™ 0.16™ 036 0.62  0.03™ 0.16™ 042 -0.63 -0.02 -0.17™ -0.43
Expanded /0 049 010™ 023 -0.63 051 025™ -0.18* 0.61 -0.51 -0.20™ 0.24
area/plant
Dry leafwt.  0.63 0.03™ 0.05™ 0.16™ 049  -0.01™ 0.16™ 0.18* 057 0.02™ 0.13™ -0.20
Dry stem wt. s X s
082 074 0.15™ 069 08 073 029% 069 -0.84 -0.71 -025™ -0.68
Leaf/Stem  -0.74 -0.88 -0.33* -0.69 -085 -0.88 -051 -0.76 0.85 089 047 0.76
B leaf .
rownieal 957 084 017" 077 072 082 033 075 -0.67 -0.83 -0.28" -0.75
percent
Dry 080 0.76 -0.02™ 052 084 075 0.13™ 054 -0.84 -0.74 -0.07™ -0.54
Matter wt.
Crude 078 -0.67 -0.09™ -0.55 -0.85 -0.70 -028* -058 087 071 023™ 0.61
protein = . = . = . = . - . = . = . - . . . . .

Upper sign* and ns are significant at 5% level and non-significant, others (blank ) is significant at 1% level.
¥ As shown in Table 1.
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Table 7. COI‘I‘GI&EIOH coefficients between each ntern(lde length and forage yield or quality of nilegrass
{2:;1310(16 Dry matter weight Crude protein
Spring Summer  Fall Mixed Spring  Summer Fall Mixed
First 0.43 0.70 0.52 0.59 -0.27 -0.41 -0.78 -0.54
Second 0.52 0.71 0.51 0.59 0317 -0.44 -0.73 -0.54
Third 0.57 0.73 0.51 0.60 -0.36 -0.47 -0.70 -0.55
Fourth 0.64 0.72 0.52 0.61 -0.44 -0.54 -0.70 -0.57
Fifth 0.74 0.72 0.51 0.64 -0.72 -0.55 -0.73 -0.67
Sixth 0.81 0.59 0.53 0.61 -0.80 -0.64 -0.76 -0.70
Seventh 0.88 0.63 0.56 0.65 -0.79 -0.67 -0.80 -0.71
Eighth 0.89 0.33 0.55 0.66 -0.80 -0.69 -0.78 -0.71
Ninth 0.60 0.74 0.55 0.65 -0.60 -0.63 -0.73 -0.64
Tenth 0.34" 0.72 0.57 0.60 -0.42 -0.54 -0.65 -0.55
Eleventh 0.23™ 0.59 0.54 0.37 -0.33" -0.16™ o -0.14
ADF? NDF RFV
Spring Summer Fall Mixed Spring Summer Fall Mixed Spring Summer Fall Mixed
First 029 0.77 0.19™ 0.54 0.43 0.74 0.34" 0.52 -0.38 -0.75 -0.31" -0.52
Second  0.35 0.79 026 063 0.49 0.75 041 0.59 -0.43 -0.76  -0.37 -0.62
Third 0.40 080 035 069 0.54 0.78 0.49 0.65 -0.48 -0.78 -0.46 -0.65
Fourth 047 081 043 074 0.60 0.80 0.56 0.70 -0.55 -0.81 -0.54 -0.71
Fifth 064 082 047 076 0.78 0.81 0.61 0.77 -0.76 -0.82  -0.59 -0.78
Sixth 0.67 0.78 042 0.77 0.82 0.78 0.55 0.78 -0.79 -0.80 -0.53 -0.78
Seventh  0.73 0.81 037 0.76 0.86 0.81 054 0.77 -0.83 -0.83 -0.50 -0.78
Eighth 0.76 083 036 0.75 0.88 0.83 0.53 0.77 -0.85 -0.85 -0.48 -0.77
Ninth 0.43 0.73 026 0.61 0.48 0.78 0.38 0.61 -0.49 -0.76  -0.35 -0.61
Tenth 0.32* 060 0.09 050 032° 059 0.13™ 045 -0.32" -0.59 -0.12™ -0.46
Eleventh 0.34™ 0.45 — 045 0.19 0.39 — 039 -025™ -0.41 —  -0.39

Upper sign* and ns are significant at 5% level and non-significant, others (blank) is significant at 1%

level.

% As shown in Table 1.
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Table 8. Step numbers, increasing in R? (%) and determination coefficent (D?) of selected traits on dry
matter weight by stepwise multiple regression analysis of nilegrass under different growth

s€asons
isrfzfe:;)i.nagni(:l Dry matter wt.

R? Spring Summer Fall Mixed
Intercept -863* 2012 2256 148177
1 PH BLN EA PH
R? (%) 85.9 65.3 65.6 52.4
PRC" 7.25%F 348** 0.17** 12.52**
2 DSW TN TIL EA
R* (%) 4.72 11.5 4.03 6.41
PRC 3.92%F 6.27"" 9.83*" 0.05*"
3 DLW DSW — TN
R? (%) 1.51 5.51 — 3.74
PRC -2.97% 2.13*" — 3.53**
4 BLP TIL DSW
R? (%) 0.42 2.96 — 2.55
PRC 2848* 5.39%% — 1.99**
5 EA SIL — TIL
R? (%) 0.36 1.84 — 2.09
PRC 0.02% -149™* — 7.25"*
6 TN DLW — BLH
R (%) 0.38 1.40 — 1.40
PRC 1.17% 8.17% — -11.31%%
7 — EIL — SD
R% (%) — 1.13 — 0.59
PRC — -13.1* — -482%
8 — NSL — —
R? (%) — 0.62 — —
PRC — 25.0° — —
D? (%) 93.3 90.3 69.6 69.2

" : partial regression coefficient.

* %k

and “:significant at 1%, 5% and 15% probability levels, respectively.

BLH : brown leaf collar height ; BLN: brown leaf no./tiller ; BLP: brown leaf percent ;
DLW : dry leaf wt. ; DSW: dry stem wt ; EA: expanded area/plant ; PH: plant height ;
SD : stem diameter ; SIL, EIL and TIL:second, eighth and tenth internode lengths ;

TN : tiller no./plant.
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Table 9. Step numbers, increasing in R? (%) and determination coefficent (D?) of selected traits on acid

and neutral detergent fibers by stepwise multiple regression analysis of nilegrass under different

s€asons
incocasing in ADF NDF
R? Spring Summer Fall Mixed Spring  Summer Fall Mixed
Intercept 36.1°%  32.7°" 5257 456  589"% 55.8*" 783 77.0*F
1 FFW TLH DMP TLH PH TLH FIL TLH
R? (%) 73.1 79.7 31.9 65.5 79.7 79.5 37.4 65.3
PRC" 0.05**  0.08"* -54.8*" 0.08** 0.09%* -0.11"* 0.15**  0.06™"
2 DLW FFW FIL DMP LSR TLA DMP  DMP
R? (%) 2.77 3.30 22.3 11.8 2.83 2.53 14.1 9.39
PRC 0.01% 0.01**  0.09"* 364" 402" -0.02%"  -52.7%% -445*F
3 SLA DMP SD EA NIL EA LSR LSR
R? (%) 1.70 1.96 6.19 2.92 1.02 1.07 5.92 3.90
PRC -0.10**  -17.7" -3.33%F -0.01"*  -0.04** 0.017 9.17"* -8.79**
4 DMP LSR DLW NSL SL LSR DLW GLN
R? (%) 2.00 1.54 3.28 2.01 1.66 0.98 4.32 2.02
PRC 230.1%% 2728 F  -0.04™" -0.30*" 0.28** -6.09* -0.03*  -0.51*"F
5 NSL TLA SVL SLA TN BLH — DA
R? (%) 3.45 1.21 4.68 1.37 0.86 1.33 — 0.71
PRC -0.28™*  -0.01" 0.05% -0.04™*  -0.01"  -0.09"" — -0.01%
6 — — DSW FFW EA  DSW — —
R? (%) — — 1.86 0.86 0.58 1.08 — —
PRC — — 0.01% 0.01* -0.01*  0.01™" - -
7 — — SL TLA — —
R% (%) — — 1.81 0.59 — —
PRC — — 0.14% -0.01** - -
8 — — LSR — — — —
R? (%) — — 0.39 — — — —
PRC — — -2.18% — — — —
9 — — SL — — — —
R? (%) — — 0.43 — — — —
PRC — — 0.21" — — — —
D? (%) 83.0 87.7 72.0 85.9 86.7 86.5 61.7 81.3

":partial regression coefficient.
***and”: significant at 1%, 5% and 15% probability levels, respectively.
BLH: brown leaf collar height ; DLW: dry leaf wt. ; DMP: dry matter percent ; DSW: dry stem wt. ;

EA: expanded area/plant; FIL, SVL and NIL: fifth, seventh and ninth internode lengths ; FFW: fresh forage wt. ;
GLN: green leaf no./tiller ; LSR: leaf/stem ; NSL: next sword leaf length ; SD: stem diameter ;

SL: sword leaf length ; SLA : sword leaf area ; TLA: total leaf area ; TLH: toppest leaf collar height ;
TN: tiller no./plant.
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Table 10. Step numbers, increasing in R? and determination coefficent (D?) of selected traits on crude
protein and relative feeding value by stepwise multiple regression analysis of nilegrass under
different seasons.

Step no. and , _ ,
increasing in Relative feeding value Crude protein

R? Spring Summer Fall Mixed Spring Summer Fall Mixed
Intercept 88.8™" 103** 546"  71.7°° 1377 7.73%F 0 21,777 1657
1 PH TLH FIL TLH LSR PH PH LSR
R? (%) 79.1 82.4 34.8 66.3 80.7 53.1 78.3 66.6
PRC” -0.27F% 20207 -0.53"F  -0.17FF 4.43™F -0.04¥F  -0.11%F  4.79*F
2 LSR DMP DMP DMP LN DLW DMP DMP
R* (%) 3.77 2.25 21.2 9.65 5.81 10.0 3.92 4.42
PRC 18.6"*  4.92% 199** 145 -0.63" 0.03**  -19.7** -17.0""
3 DMP TLA LSR LSR TLH SEL FFW PH
R? (%) 2.40 2.05 6.44 3.92 3.50 6.78 1.90 2.72
PRC 110** 0.04" 31.1°%  24.7°F -0.12""  0.53*F 0.01"* -0.08™"
4 SLA LSR DLW EA EA BLH EIL EA
R* (%) 1.51 1.04 4.68 2.49 1.22 3.99 1.74 1.76
PRC 036" 283" 0.10* 0.10"*  0.10*  -0.04™" 0.19**  0.01**
5 SVL EA — TLA TLA — SLA FOL
R? (%) 0.63 1.05 — 1.25 0. 67 — 2.79 1.58
PRC 091"  -0.01" — 0.03*  -0.01" — -0.09"*  0.10"
6 FRL — — FFW SEL — SVL GLN
R* (%) 0.68 — — 0.50 0.65 — 1.83 0.48
PRC -2.28% — — -0.01%  0.35** — 0.14**  -0.27"
7 EA — — — DSW — TIL EIL
R* (%) 0.67 — — — 0.57 — 1.34 0.55
PRC 0.01% — — — 0.01% — -0.02"*  0.03"
8 EIL — — — — — SD DSW
R* (%) 0.56 — — — — — 0.91 0.48
PRC -0.55% — — — — — -1.81% 0.01%
7D* (%) 89.3 88.8*  67.17"  84.1%* 931"  738"F  932** 768"

":partial regression coefficient.

***and”: significant at 1%, 5% and 15% probability levels, respectively.

BLH: brown leaf collar height ; DLW: dry leaf wt. ; DMP: dry matter percent ; DSW: dry stem wt. ;
EA : expanded area/ plant ; EIL, FIL, FRL, FOL, SEL, SIL, SVL and TIL: eighth, fifth, first, forth second,
sixth, seventh and tenth internode lengths ; FFW: fresh forage wt.; GLN: green leaf no./tiller ; LN: total leaf
no./tiller ; LSR: leaf/stem ; PH: plant height ; SLA: sword leaf area ; TLA: total leaf area ; TLH: toppest
leaf collar height.
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Index traits for forage yield and quality of nilegrass
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Abstract

The objective of this experiment was to study the index traits for forage yield and quality of nilegrass
(Acroceras macrum stapf) , a perennial forage grass. Four lines, i. e., AC14, AC15, AC26 and AC30 were
used. The following agronomic traits were determined every 7 days from the 14" day after cutting (DAC)

to the 91" day in spring, summer and fall seasons in 2002, respectively : leaf no. per tiller, the toppest and

brown leaf collar heights, plant height, dry leaf and stem weights, leaf lengths of the sword and next to the
sword, dry matter percent, sword leaf area, total leaf area, stem diameter, tiller no. per plant, expanded area
per plant, internode lengths, leaf/stem and fresh forage weight. The crude protein (CP), acid (ADF) and
neutral (NDF) detergent fibers and the relative feeding value (RFV) were analyzed on each harvest for
evaluating the forage quality of nilegrass. The results showed that highly significant differences among
growth seasons, cutting stages and lines on dry matter weight (DMW), CP, ADF, NDF and RFV which
were also affected by the interactions of season X cutting, season x line, line x cutting and season x cutting
x line simultenously. Lines AC15 and AC30 had the highest DMW which were 5.84 and 5.82 mt/ha/cut,
respectively. AC30 had the highest CP, but moderate ADF, NDF and RFV. It indicated that AC30 could be a
better line with higher forage yield and quality. In addition, although DMW of nilegrass was the highest in
summer, yet the highest CP and RFV were obvious and the lowest ADF and NDF were shown in spring.
This means a better forage quality of nilegrass could be obtained in spring. The DMW, ADF and NDF
increased with growth days advanced where the CP and RFV decreased as the cutting delayed. The
nilegrass had DMW with 4.9 1mt/ha/cut, CP with 9.2%, ADF 36.6%, NDF with 61.3% and RFV with 118 at
56 DAC. In addition, the DMW decreased while the forage quality highly went up at 42~49 DAC.
However, when harvest at 63 DAC, the DMW kept higher, but CP and RFV decreased significantly and
ADF and NDF obviously increased. This suggested that nilegrass produced high DMW with better forage
quality at 56 DAC. Further, it showed that coincident and highly significant correlations dexisted between
plant height, the toppest leaf collar height, the second to ninth internode lengths and DMW, CP, ADF, NDF
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and RFV in the three growth seasons, respectively. Besides, stepwise multiple regression analysis were
conducted by using DMW, CP, NDF, ADF and RFV as dependent variables. A quantitative measurement of
the priority of the variables entering the equations was shown by increasing in R? for each independent
variable. It indicated that plant height and expanded area per plant entered the equation first and second,
respectively in whole year when DMW was used as dependent variable. The contributions by the order
with the toppest leaf collar height first, then dry matter percent to ADF, NDF and RFV and leaf/stem first,
dry matter percent second and then plant height to CP were all highly significant in the whole year. Based
on the results and considering the stability of these traits, it is suggested that the toppest leaf collar height

be used as an effective and convenient index trait to evaluate both forage yield and quality of nilegrass.

Key words : Nilegrass, Forage yield, Forage quality, Trait index.



