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1. il HIE A B RERE - 2ER - HEDEESHSMLEHEN 2 st = REEN
Table 1. Statistical significances of cultivar, crop season and growth stage on plant height, dry matter yield, crude protein
yield and forage chemical components of soybean

SOV PH' DMY CP ADF NDF CPY
P>F

Cultivar (C) <0.001 <0.001 <0.001 <0.001 <0.001 0.005
Crop season (CS) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Growth stage (GS) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
CxCS <0.001 0.036 0.322 0.666 0.037 0.139
CxGS 0.052 0.666 0.967 0.039 0.008 0.557
CS x GS 0.534 0.980 0.787 0.962 0.984 0.983
CxCSxGS 0.760 0.926 0.952 0.965 0.899 0.852

" PH, plant height; DMY, dry matter yield; CP, crude protein; ADF, acid detergent fiber; NDF, neutral detergent fiber; CPY,
crude protein yield.

# 2. M REH RGeS EE 2 28
Table 2. Effect of cultivar and crop season on plant height and dry matter yield of soybean

Cultivar PH' (cm) DMY (mt/ha)

Spring Fall Spring Fall
Au 5920 50.0°8 6.16" 5.51%
TN3 55.6% 50.2°8 5.56" 4,655
TN4 64.8" 53.9" 5.73% 4,83
KTSI1 93.8 61.7" 6.38% 6.23*

" PH, plant height; DMY, dry matter yield.
 Means within each column (in lowercase letter) and within each row (in uppercase letter) with different superscripts differ
significantly (P < 0.05).
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Table 3. Comparisons of plant height and dry matter yield of soybean in different cultivars, crop seasons and growth stages

PH' (cm) DMY (mt/ha)

Au 54.6% 6.03"

_ TN3 52.9° 5.19°

Cultivar b N
TN4 59.4 5.21

KTS1 77.8" 6.31°

Spring 68.4° 6.09°

Crop season . .
Fall 539 5.33

R3 51.5° 4.35¢

Growth stage RS 62.5° 557
R7 69.5° 7.21°

" PH, plant height; DMY, dry matter yield.
* Means in the same column with different superscripts differ significantly (P < 0.05).
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Table 4. Effect of cultivar and crop season on neutral detergent fiber content of soybean

Cultivar NDF' (%)

Spring Fall
Au 39.1% 38.0
TN3 40.2° 38.5%8
TN4 40.3** 40.1*
KTSI 41.0* 40.2*

" NDF, neutral detergent fiber.
* Means within each column (in lowercase letter) and within each row (in uppercase letter) with different superscripts differ
significantly (P < 0.05).
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Table 5. Effect of cultivar and growth stage on acid detergent fiber and neutral detergent fiber content of soybean

Cultivar ADF' (%) NDF (%)

R3 R5 R7 R3 R5 R7
Au 31.3 32.7° 34.2% 37.4% 38.4% 39.9%
TN3 31.6% 33.4" 35.1% 37.8% 39.3%8 40.9
TN4 31.4¢ 33.8" 36.2% 38.1¢ 40.4"® 42.1%
KTS1 32.2% 35.2% 36.9* 38.1% 40.6™ 43.1*

" ADF, acid detergent fiber; NDF neutral detergent fiber; R3, RS and R7, soybean growth stage.
 Means within each column (in lowercase letter) and within each row (in uppercase letter) with different superscripts differ
significantly (P < 0.05).

LA ~ HE R B A A T S LS B T 1 T B (CPY) FIRSE (#6)  SOHERILL Au
2 CP &= (17.8%) » X EL ADF B NDF F5A > 43 fll By 32.7 B 38.6% » Z5fl /B Bz f - TN4 B KTS1 2 CP g
B 17.1% » i3 ADF Bl NDF 855 » 4355 33.8 ~ 34.8 (ADF) ~ 40.3 Bl 40.6% (NDF) » £ 4 f A T St >
kWS - HEAAKTS] 2 CP (S (6 HaspE R » 81 Au 1 OS2 CPY H S ERiesEe 2
H o g4 R R 1,10 B2 1.06 mt/ha 5 SLfERS >~ CPY DA TN3 B TN4 85K > 1955 H )k 0.92 B 0.90 mt/ha - FEHATE
J3Ti » BIF AT CP e EL ADF 81 NDF #2(5 - S5KHE B E(E « BIREEZSMERERIIE - BHE(E
7 CPY EHARKIE - (LA BRI + R7 RS T 7B M L Ie ARk » . CP B CPY J - (L BLIS L > HLbR
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BRSAEERSTTT ADF B2 NDF f5(E -



197 ol ~ SR R A ISR Ry Bk 2

6. KOZRHMLERAH R B E DB E S F i ~ HIE A B bhig
Table 6. Comparisons of forage chemical composition and crude protein yield of soybean in different cultivars, crop seasons
and growth stages

CP' (%) ADF (%) NDF (%) CPY (mt/ha)
Au 17.8% 32.7¢ 38.6° 1.06°
. TN3 17.6° 33.4° 39.4° 0.92°
Cultivar ) b b
TN4 17.1 33.8 40.3° 0.90
KTSI 17.1° 34.8° 40.6° 1.10°
Spring 16.8 34.3° 40.1° 1.04°
Crop season . b b b
Fall 17.9 33.1 39.2 0.97
R3 16.2° 31.6° 37.9° 0.70°
Growth stage RS 17.5° 33.8 39.7° 0.97°
R7 18.5° 35.6" 41.5° 1.33°

" CP, crude protein; ADF, acid detergent fiber; NDF neutral detergent fiber; CPY, crude protein yield.
¥ Means in the same column with different superscripts differ significantly (P < 0.05).
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Abstract

Soybean (Glycine max) has a high nutritional value and is widely cultivated in Taiwan, making it suitable for production
as legume forage. The purpose of this study was to determine the effect of cultivar, crop season and growth stage on soybean
as forage. To compare plant height (PH), dry matter yield (DMY) and forage chemical composition, four cultivars of grain
(Au and TN3), forage (KTS1) and manure (TN4) soybean were planted in the crop season of spring and fall, which were
harvested at R3 (beginning bloom), R5 (beginning seed) and R7 (beginning maturity) growth stage, respectively. The results
showed that soybean PH, DMY, crude protein yield (CPY), content of acid detergent fiber (ADF) and neutral detergent fiber
(NDF) of spring were all higher than those of fall, but crude protein (CP) content of fall was higher than that of spring. When
harvested in different growth stage, PH, DMY, CP and CPY were highest in R7 stage, but its ADF and NDF were both the
highest among other stages. Compared with tested cultivars, DMY in spring and fall of late-maturing oilseed soybean (Au)
were 6.16 and 5.51 mt/ha, respectively, which were both higher than other cultivars. Furthermore, CP (17.8%) and CPY (1.06
mt/ha) of Au were the highest, and its ADF and NDF (32.7% and 38.6%) were both the lowest among other cultivars. Among
the tested cultivars, Au was most suitable as forage. According to the result, it showed that late-maturing grain-type soybean
for forage use could retain both higher quantity and quality. In addition, forage soybean (KTS1) was characterized in late
maturing and high yield, whose DMY could reach 6.23 mt/ha and was also an appropriate forage in fall when soybean DMY

were generally low.

Key words: Crop season, Cultivar, Forage, Growth stage, Soybean.
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