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Fig. 1. The improvement and cultivation management of perennial pangolagrass pasture.
A. Sowing of legume seeds, B. Irrigation of pasture, C. Growth condition of sun hemp, D. Harvest of hay
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Table 1. The yield of pangolagrass hay under different pasture improvement
Harvest time Yield Treatment
CK* OFRC RC SRC SHRC
Discontinued improvement (ton/ha)
™ Legume - e e 0.43° 0.76"
Hay .27 8.26® 6.62° 6.77 7.90
(7.20%) (8.66")
2 Hay 16.41° 14.50° 13.60° 16.55 15.63*
3¢ Hay 5.14° 5.76" 5.55% 6.05° 6.25"
4" Hay 6.52° 6.81° 6.95" 7.70° 8.10°
50 Hay 4.70° 5.71° 5.11% 5.70° 6.09"
6" Hay 2.68° 3.08 3.13 3.73° 4.18"
7" Hay 3.60° 3.65 3.57° 4.55° 4.71°
Total 50.32° 44.77° 44.53°¢ 51.48" 53.62°
Continued improvement (ton/ha)
I Legume ~ smmeemm mmeemeee meemeee 0.43° 0.76
Hay 11.27° 8.26® 6.62" 6.77 7.90
(7.20% (8.66™)
2m Hay 16.41°* 14.50™ 13.60° 16.55" 15.63%
3¢ Hay 5.14° 5.76™ 5.55% 6.05° 6.25
4" Legume -oeeemm e e 0.48° 1.20°
Hay 7.61* 7.73% 6.06° 6.70 6.99
(7.13% (8.19%
5t Hay 6.10° 6.46" 6.42° 6.94" 6.92°
6" Hay 4.16° 4.20° 3.89 4.85° 5.01°
7" Hay 2.40° 2.95 2.63 3.70° 3.62°
Total 53.09 49.95°¢ 44.77° 52.42° 54.28"
ab,c

Means within the same row following with different superscript letters are significantly different (P < 0.05).

&CK: Control; OFRC: Organic fertilizer with rotary cultivator; RC: Rotary cultivator 1,600 rpm; SRC: Soybean with rotary
cultivator; SHRC: Sun hemp with rotary cultivator.
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Table 2. The chemical contents of pangolagrass hay grown under different pasture management

Harvest time Treatment Cp® P K Ca Mg WSC NDF ADF
%
Discontinued improvement
CK* 4.90° 0.93* L.71° 0.12° 0.23* 8.90° 64.71° 35.90°
Jul. 2012 OFRC 5.44° 0.92° 1.73° 0.13* 0.23* 8.80° 64.51° 35.40°
1 RC 4.90° 0.91° 1.80° 0.14* 0.23* 8.26" 66.38" 35.80"
SRC 6.62" 0.90" 1.90° 0.12° 0.21° 8.70° 64.70° 36.15°
SHRC 6.08% 0.90° 1.81° 0.11° 0.24° 7.19° 66.49° 37.18°
CK* 6.72° 1.45° 1.20° 0.06" 0.23* 3.45° 71.32° 39.96°
Sep. 2014 OFRC 6.62° 1.48° 1.25° 0.06" 0.24° 4.04° 69.16" 39.92°
7" RC 5.37° 1.46° 0.98° 0.07* 0.15* 6.48" 70.59° 38.72°
SRC 6.54" 1.45° L1 0.08" 0.13* 4.61° 69.91° 38.43°
SHRC 6.71° 1.44° 1.12° 0.07" 0.20" 453" 70.28" 39.51°
Continued improvement
CK* 3.32° 0.09* 0.63" 0.07° 0.19" 13.32° 63.79° 4047
Jun. 2013 OFRC 4.12° 0.11° 0.64° 0.07° 0.19* 11.76 64.51° 39.36°
4" RC 3.44° 0.09* 0.59° 0.04" 0.17° 12.21° 64.17° 37.01°
SRC 5.14° 0.09* 0.61° 0.06" 0.20° 7.77 63.00° 37.06"
SHRC 5.07% 0.10" 0.76" 0.08" 0.22° 12.72° 65.56" 41.39°
CK* 6.28" 1.50° 1.19° 0.07" 0.21° 458" 67.53" 40.32°
Sep. 2014 OFRC 591° 1.52° 1.12° 0.07° 0.21° 5.16° 68.25° 38.71°
7" RC 6.05 1.47° 1.12° 0.09" 0.19" 5.35° 67.57 38.03°
SRC 5.29° 1.45° 1.19° 0.08" 0.22° 5.59° 68.11° 39.02°
SHRC 6.93" 1.41° 0.96" 0.10° 0.24* 3.01° 69.64° 40.95°

@CP : Crude protein, WSC : Water soluble carbohydrate, NDF : Neutral detergent fiber, ADF : Acid detergent fiber

& As shown in Table 1.
»b¢ Ag shown in Table 1.
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Table 3. Soil nutrients analysis before different pangolagrass pasture improvement

Sampling date ~ Treatment pH EC N P K Ca Mg oM
ps/cm % ppm %
CK* 5.40° 137.60° 0.24° 2.48° 193.5° 558.45"  295.00° 4.35"
) OFRC 5.31° 123.55° 0.19° 2.19° 177.5° 470.10°  278.75° 2.93*
Before experiment
RC 5.45° 80.45 0.16" 3.55° 139.0° 533.70°  223.75° 2.66"
SRC 5.63" 64.90° 0.15° 5.67° 139.0° 579.60°  230.00" 2.27°
SHRC 517 54.15° 0.13° 1.58" 172.0° 31635 291.25° 1.60°

“ As shown in Table 1.
©EC: Electronic conductivity; OM: Organic matter content.

T4 I B AR S TR R IR

Table 4. Changes of soil nutrients analysis under different pangolagrass pasture improvement

Sampling date  Treatment pH EC® N P K Ca Mg
ps/cm % ppm
Discontinued improvement
CK* 5.43° 160.26° 0.12° 2.25° 83.25° 581.82° 239.70°
Jul.2012 OFRC 5.43° 138.70° 0.12° 2.34° 80.83° 670.92° 251.09°
1 RC 5.50° 126.53° 0.17° 1.70° 75.90% 585.80° 262.23°
SRC 5.32° 120.38° 0.18° 1.50° 64.80" 569.80° 181.70°
SHRC 5.29* 126.57° 0.16" 1.82° 58.80° 580.28" 180.26"
CK 5.42° 100.00* 0.13° 1.80° 124.50° 569.85° 380.00°
Sep.2014 OFRC 5.22° 84.70° 0.12° 2.74° 283.50° 566.25° 368.75°
7" RC 5.51° 80.56" 0.12° 1.79° 85.43° 520.65° 354.16"
SRC 5.32° 89.00" 0.13° 2.20° 103.70° 522.50° 354.58"
SHRC 5.25° 74.66" 0.12° 1.98° 111.16* 447.20° 310.00"
Continued improvement
CK 5.22° 165.42° 0.17 2.00° 66.30° 495.25° 201.08°
Jun.2013 OFRC 4.90° 304.83° 0.17° 2.20° 61.95° 429.55° 219.33°
4" RC 5.02% 153.32° 0.14° 1.91° 61.00° 376.00° 156.08°
SRC 4.87° 191.00° 0.14° 2.99° 51.55° 386.85" 110.42°
SHRC 4.79 259.63" 0.14° 1.64° 43.65° 420.60° 126.25°
CK 5.19° 94.96" 0.15° 1.28° 66.00° 497.35° 281.25°
Sep.2014 OFRC 5.37° 73.50° 0.14° 1.25° 92.91° 566.65 260.83"
7" RC 5.31° 55.08" 0.13° 1.23° 69.88° 398.55° 291.66°
SRC 5.30° 88.48" 0.14° 1.28° 100.40° 437.25° 282.08°
SHRC 5.37° 72.01° 0.14° 1.36" 114.36" 422.90° 327.50°

& As shown in Table 1.
©As shown in Table 3.
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Table 5. Expenditure of seven times of harvest on pangolagrass pasture improvement

Type of improvement Treatment Tractor Labor Materials Total expenditure
NT$/ha/3 year
CK* 0 0 0 0
OFRC 4,500 1,000 10,000 15,500
Discontinued improvement RC 4,500 0 0 4,500
SRC 4,500 1,000 1,600 7,100
SHRC 4,500 1,000 800 6,300
CK 0 0 0 0
OFRC 9,000 2,000 20,000 31,000
Continued improvement RC 9,000 0 0 9,000
SRC 9,000 2,000 3,200 14,200
SHRC 9,000 2,000 1,600 12,600

& As shown in Table 1.
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Table 6. The net income of seven times of harvest on pangolagrass pasture improvement

Type of improvement ~ Treatment Hay yield Harvest machine Harvest total Hay income Net income
expenditure expenditure
ton/ha NT$/ha/3 year
CK* 50.32 125,800 125,800 266,696 140,896
OFRC 47.77 119,425 134,925 253,181 118,256
Discontinued improvement RC 4453 111,325 115,825 236,009 120,184
SRC 51.48 128,700 135,800 272,844 137,044
SHRC 53.62 134,050 140,350 284,186 143,836
CK* 53.09 132,725 132,725 281,377 148,652
OFRC 49.95 124,725 155,725 264,735 109,010
Continued improvement RC 44.77 109,425 118,425 237,281 118,856
SRC 52.42 131,050 145,250 277,826 132,576
SHRC 54.28 133,950 146,550 287,684 141,134

& As shown in Table 1.



IR SRR ERYS ZXH 247
=A
= =
SR TR I (G L AR B S R AR A

B2 AR A S AT PUF AT CKAR - [RIE - (st 2 B AT =SB — AR 75 Y S BOKS
JTuTL_JiEiJDLIQm - R A IR E MR (B EAREID AR Z A -

3B

ASEEIER TR R R e fHiB) (103 B2F -2.14- & -L(4)) > RITBIEREZ R g mEA BTt tHEY)
SHEFrEE AT R R R 2R NGB SRS Eﬁﬂé‘ﬁj\aﬁi PL -

W

=Rk

TAERE - 1978 » N[E]EEMMBH BRI O LS 22 - BT 12(1) © 73-77 -

KA ~ EAPBL - BFEES - 2015 » BRIRE BB ATALIMNE iR B4R 2 1L - BAENTSE 48(2) * 107-113 -

THBtREZEE - 2014 - ESEGGETFR 1L B3EAE 7. 505 - 210 - p. 110 ¢

SBOCRS © 1990 o St R o ARG 35 1 15-16 ¢

BSCRT 1998 o AEEIRIAMITE - SREVINTSS & im oL - mESBRAT RIS 53 55 -

SAHAEE ~ HUKHE - 2004 © TRIESKHEE R HAVASE A - EREESEHEN 50 ¢ 8-12 ¢

PRIERR, ~ 22 ~ sRitRl - ERUS - 2015 - SREIFEHEL R T2 H9E - BT 48(3) © 234-242 -

BiZE S - E4PRE - IFERE - 2SS - 2010a o [RADRHE ABVA R E I IT — 1558 (Digitaria spp.) BLICA &
(Arachis spp.) JEFE ° Zﬁﬁﬂn 43 1 167-179 -

BRFZE A~ E4PRE - R E - 2S5 - 2010b - {KALRHE AR A SR A2 E 98 — $5 58 (Digitaria spp.) BLE T
(Medicago sativa) JEfE ° %E‘EEE% 44 : 37-50 »

A~ SHERE - BOFE - BRI - 0T H - 2010 - BESEHEYMEG T - (TBREZ B g E T -

HHIAE © 1979 - MM R R (bR 22 - BAETZE 12(1) © 11-17 -

HAAE o 1979b o BRI IF SR EIEL - Zﬁﬁﬁ%‘% 12(1) : 19-25 -

AR ~ PRS- BRI - EBOE - (T8EE -~ BEE - 2003 - HHU5EOKLLHEBIE2 Rt 2R BRIl - BHRKE
FIFE IR T SRR SO B B TN & *majiw TRt SR B G & BT - pp. 43-57

BISESR ~ EMETT ~ JCE1E - 1988a o (LSRR SR = ELERHSE - FwEMSE 21(D) & 117-121 -

RSERGH ~ TCIETE ~ SRR - BIHES o 1988b - REFRICEEM BB - FaETFE 21(1) * 123-128 -

Bilgili, U., M. Sincik, A. T. Goksoy, Z. M. Turan and E. Acikgoz. 2005. Forage and grain yield performances of soybean
lines. J. Cen. Eur. Agric. 3: 397-402.

Blaser, B. C., J. W. Singer and L. R. Gibson. 2007. Winter cereal, seeding rate and intercrop seeding rate effect on red clover
and quality. Agron. J. 99: 723-729.

Hackleman, J. C. 1924. The future of the soybean as a forage crop. Agron. J. 16: 228-236.

Lithourgidis, A. S., D. N. Vlachostergios, C. A. Dordas and C. A. Damalas. 2011. Dry matter yield, nitrogen content and
competition in pea-cereal intercropping system. Eur. J. Agron. 34: 287-294.

Lithourgids, A. S., I. B. Vasilakoglou, K. V. Dhima, C. A. Dordas and M. D. Yiakoulaki. 2006. Forage yield and quality of
common vetch mixtures with oat and triticale in two seeding ratio, Field Crops Res. 99: 106-113.

Olsen, S. R. and L. A. Dean. 1965. Phosphorus. In: Method of Soil Analysis. Part 2. Am. Soc. Agrono. eds. Black, C. A. Inc.,
Madison, Wisconsin. pp. 1035-1048.

Thomas, G. W. 1985. Exchangeable cation. In: Method of Soil Analysis. Part 2. Am. Soc. Agron. eds Page, A. L. Inc.,
Madison, Wisconsin. pp. 159-165.



248 Taiwan Livestock Res. 49(4) : 240-248, 2016

Study on economic benefits of different improvement methods

for pangolagrass "

Jeng-Bin Lin ®  Shyh-Rong Chang ® Chi-Hsin Lu ®® and Tzu-Rung Li ©

Received: Mar. 21, 2016; Accepted: May 30, 2016

Abstract

The object of this study was to determine the efficacy of improving methods for perennial pangolagrass (Digitaria
decumbens Stent.) pasture grown more than 10 years on slope of 30 degrees of hill side. The different cultured methods
including discontinued and continued improvement will test on next year. The forage yield, quality and soil characters were
evaluated after different treatments i. e., control (CK), organic fertilizer (800 kg/ha) with rotary cultivator (OFRC), rotary
cultivator 1,600 rpm (RC), soybean (Glycine max) (80 kg/ha) with rotary cultivator (SRC) and sun hemp (Crotalaria juncea
L.) (40 kg/ha) with rotary cultivator (SHRC). Chemical analysis of forage showed that the SRC and SHRC have higher crude
protein as compared to other treatments for both two modes. No signification difference was observed among all treatments
of both modes for soil properties. Although SHRC of discontinued modes produced the highest forage yield, 53.62 ton/ha.
The highest net income was 143,836 NTD for SHRC of discontinued treatments. As considering the net income, the SHRC
treatment of discontinued tillage would be recommended for pangolagrass pasture improvement.

Key words: Pangolagrass, Perennial pasture, Pasture improvement.
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