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] 1. AR (1999-20005F) PREGSELBITHCHEBHT 0 FHEIT 28T
Table 1. List of the growing seasons of pangolagrass (Digitaria decumbens Stent.) at Hsinchu Branch Station and Hsinhua

headquarters of Taiwan Livestock Research Institute during the experimental periods in 1999-2000.
Experimental period

Season Hsinchu Hsinhua

Spring, 1999 03/01/1999-05/18/1999 (79 days) N.t.”

Summer, 1999 05/19/1999-07/21/1999 (64 days) 06/18/1999-09/02/1999 (77 days)
Fall, 1999 07/22/1999-09/14/1999 (55 days) 09/03/1999-12/10/1999 (99 days)
Spring, 2000 03/17/2000-05/16/2000 (61 days) 03/07/2000-05/04/2000 (59 days)
Summer, 2000 05/17/2000-07/18/2000 (63 days) 05/05/2000-08/19/2000 (107 days)
Fall, 2000 07/19/2000-09/19/2000 (63 days) 08/20/2000-12/18/2000 (121 days)

*n.t., not tested.
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2. HBRIH (199920005 ) PEEGHERBITHLBEA LI 23 BIREZRSERTVNEKEER
Table 2. Data on climatic factors and forage yields (fresh-based and dry-based) obtained from experimental fields at Hsinhua
headquarters and Hsinchu Branch Station of Taiwan Livestock Research Institute during the growing seasons of 1999 and

2000
Growing season Forage yield X1= Z Tair* X2= 2 Prec.” X3= 2 Rad.”
(kg m”) () (mm) MJI m®
Hsinhua
Sumer, 1999 1.86 (Fresh) 2101.4 (27.3y 1565.0 (20.3 802.4 (10.4
065 Ory) 427, 0(20.3) 4(10.4)
Fall, 1999 1.16 (Fresh) 2412.1 (24.4) 269.0 (2.7) 919.8 (9.3
046 Oy 124, 0. 8(9.3)
Spring,2000 1.12 (Fresh)
1334.0 (22.6) 112.5 (1.9) 646.0 (10.9)
030 (Dry)
Summer,2000 1.48 (Fresh)
2919.3 (27.3) 13105 (12.2) 12729 (11.9)
0.58 (Dry)
Fall,2000 1.68 (Fresh)
2790.1 (23.1) 590.5 (4.9) 1085.2 (9.0)
0.69 (Dry)
Hsinchu
Spring,1999 2.72 (Fresh
pring (Fresh) 1706.8 (21.6) 343.6 (4.3) 767.9 (9.7)
0.81 (Dry)
S 1999 3.14 (Fresh
mmer (Fresh) 1841.8 (28.8) 468.5 (1.3) 943.1 (14.7)
1.01 (Dry)
Fall, 1999 2.83 (Fresh
(Fresh) 1638.6 (30.2) 1823 (3.3) 862.7 (15.7)
151 (Dry)
Spring, 2000 2.64 (Fresh
pring (Fresh) 1310.5 21.5) 3187 (5.2) 604.8 (9.9)
0.62 (Dry)
. h
Summer,2000 3.26 (Fresh) 1808.4 (28.7) 117.0 (1.9) 1019.0 (16.2)
0.80 (Dry)
70 (Fresh :
Fall, 2000 270 (Fresh) 1820.4 (28.9) 247.1(3.9) 901.4 (14.3)
0.77 (Dry)

’ Mean daily figure across growing season.
* 3 Tair: accumulated daily mean air temperature; = Prec.: accumulated precipitation; = Rad.: accumulated solar radiation.

2000 EEEIRE 3.26 kg m”) » B EERHAILL 1999 FEKEITRE (1.51 kgm™) °
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Fig.1. Forage yield of pangolagrass in response to changes of climatic factors during the growing seasons of 1999-2000 at Hsinhua
headquarters of Taiwan Livestock Research Institute.
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Fig.2. Forage yield of pangolagrass in response to changes of climatic factors during the growing seasons of 1999-2000 at Hsinchu

Branch Station of Taiwan Livestock Research Institute.
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® 3. BREGSERBRATH LR R AR 2/ B E B RSB R 2 EIR o TRER
Table 3. Summary of multiple regression analyses for relationships between forage yields (fresh-based and dry-based) and

climatic factors [accumulation of daily mean air temperature (X1), precipitation (X2) and solar radiation (X3)]
Y=aX1+bX2+cX3+d

. 2
Forage yield(kg m™) 3 " 5 c % 5
Hsinhua

Fresh-based -0.3496 -0.0005 -0.0007 0.0034 0.943 0.302

Dry-based 0.2285 0.0004 0.0001 -0.0008 0.862 0.462
Hsinchu

Fresh-based 2.3179 -0.0017 0.0009 0.0038 0.874 0.183

Dry-based 0.5986 -0.0003 -0.0001 0.0010 0.106 0.965
Pooled

Fresh-based 1.9573 0.0006 -0.0024 0.0005 0.854 0.003

BRTF LA GO - I 2R AR - AT R EE » IRERB (R”) #0.854 » PIESS0.003
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HRABATEZH LRI » FTRNERBEEENETRN » RENES MBS - BEEGES -
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Table 4. The results of t-test using Levene's method for pooled data of fresh-based forage yield

Item Hsinhua Hsinchu
Mean 0.25530 0.21220
Variance 0.02160 0.01198
N 5 6
Pooled data

Pooled variance 0.01626

df 9

t-test 0.55824

P(T<=t) one tailed 0.29515

tooss 1.83311

P(T<=t) two tailed 0.59029

togsns 2.26216
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Analysis of Climatic Factors on Forage Yield of

Pangolagrass '

Fang-Ming Chang’, Chwen-Ming Yang"’, Kuo-Yuan Hong’,
Yih-Min Shy*, Fu-Hsing Hsu’, Ruey-Hsiung Buu® and Wen-Wei King'

Summary

Pangolagrass (Digitarium decumbens Stent.) is one of the major forage crops cultivated in Taiwan. Both
forage yield and quality of this crop are greatly affected by the fluctuations of climatic environment. The
objectives of this study were to investigate the influence of climatic factors on forage yield of pangolagrass and
to determine the relationships between the climatic variables and forage yield. Field experiments were carried
out in the experimental fields at Hsinhua headquartes and Hsinchu Branch Station of Taiwan Livestock
Research Institute during the growing seasons of 1999-2000. Data of forage yields from each plots and climatic
factors (i.e., daily mean air temperature, daily precipitation, and daily irradiance) of each growing seasons were
collected for analyses. The results indicated that forage yield of pangolagrass was not determined by single
climatic factor but by the complex interactions of climatic factors in both sites. By multiple regression analysis,
it was shown that forage yield could be expressed in a multiple linear regression equation:
Y=aX1+bX2+cX3+d, where Y is forage yield (fresh-based and dry-based) of small plot (kg m®), X1 is the
accumulated daily mean air temperature, X2 is the accumulated daily precipitation, and X3 is the accumulated
daily irradiance. The constants a, b, ¢, and d are site and season specific respectively. Except the dry-based
yield from Hsinchu (R* = 0.106), the coefficients of determination (R?) were all greater than 0.860. Due to the
limited numbers of cutting (5 cuts from Hsinhua and 6 cuts from Hsinchu) for statistical analysis, the P value
was all larger than 0.05. As the fresh-forage yields from two sites passed the t-test, data were pooled for further
analysis. It showed that the determination coefficient reached 0.854 with the P value of 0.003.

Key words : Climatic factors, Pangolagrass, Forage yield, Multiple regression analysis.
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