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Abstract: The objective of this study was to evaluate the effects of tannic acids on the fermentation quality, acrobic stability,
and nutrient content of cassava (Manihot esculenta) foliage silage and to determine the optimal tannic acid addition rate.
Experimental treatments included a control (CK) and three treatments of different tannic acid addition ratios (0.5%, 1%, 2%
of fresh weight). Silos were opened after 30 days of ensiling and fermentation quality, aerobic stability, and chemical

composition were analyzed. Results showed that the addition of tannic acids increased lactic acid content (LA), decreased pH
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and butyric acid content (P < 0.05), and improved aerobic stability relative to the control. In the 1% addition treatment, pH
was lower and LA content and silage scores were higher than in other treatments. Additionally, fiber content decreased (P <
0.05), and crude protein (CP) and relative feed value (RFV) of tannic acid treatments increased. We found that the RFV of
the 1% addition treatment was significantly higher than in other treatments. In conclusion, tannic acid addition improves the

fermentation quality, aerobic stability, and nutrient value of cassava foliage silage, and results suggest that a 1% tannic acid

addition is the most appropriate treatment.
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Table 1 Effects of tannic acids on fermentation quality of cassava foliage

BT RRENINE FLIR VN R TR HIR
Tannic acid addition pH Lactic acid/%  Acetic acid/% Propionic acid/% Butyric acid/%  Total acid/%
0(CK) 5.08 £ 0.05a 5.24+0.22b 0.83 £0.08b 1.70 £ 0.22a 0.41 +£0.04a 8.18 £ 0.43b
0.5%(TA,) 421+0.12b 5.40+£0.14b 1.48 £0.10a 1.82+£0.25a 0.00b 8.71+£0.38a
1%(TA,) 4.04 £0.09b 6.02£0.30a 0.97 = 0.06b 1.74£0.19a 0.00b 8.73+0.27a
1.2%(TAz) 4.17+£0.20b 5.54+0.11b 1.16 £0.13b 1.90 £0.18a 0.00b 8.60 +0.33a

P <0.01 <0.05 <0.05 >0.05 <0.01 <0.05

Linear >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

Quad >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

Cubic >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

FIFUAR/NG FREFROR 2257 B (P < 0.05); Bl HIET TR AR . TR

Different lowercase letters within in the same column indicate significant differences between different treatmens at the 0.05 level. Linear: linear

responses of tannic acids addition. Calculations were based on dry matter, similarly for the following tables.
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Figure 1 The aerobic stability of cassava foliage silage
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Table 2 Flieg grades of cassava foliage silage
FIRIN INE Tannic acid addition  FLER Lactic acid ~ Z . Acetic acid T & Butyric acid K43 Scores 54 Grade
0(CK) 16.82 +2.14b 21.21+£1.72b 37.10 +2.77b 75.13 £ 1.33b R Good
0.5%(TA,) 22.13+235a  24.65+2.46a 49.63 +3.44a 96.41+0.40a 1L Excellent
1%(TA,) 2477+1.88a  24.73+2.6% 50.44 £ 4.12a 99.94 £0.65a 1l Excellent
1.2%(TA3) 25.08 £2.03a 2520+ 1.83a 49.71 £2.10a 100.00 £ 0.72a It Excellent
P <0.01 <0.05 <0.05 <0.05 -
Linear >0.05 >0.05 >0.05 >0.05 -
Quad >0.05 >0.05 >0.05 >0.05 -
Cubic >0.05 >0.05 >0.05 >0.05 -

24 AREMHERRARNERKRS

Xt HE 41 DM & & i K (P < 0.05), TA, 41 DM &
HEim (P<0.05), TA, 4. TA; 41 DM & & L& #
Z 55 (P> 0.05); X4 CP & & & % (P < 0.05),
TA, 1 CP & &, 3 A3 7 R AL B 7] 2 = A

o BB 1A
2% (P>0.05); X&4] NDF 1 ADF & & & & (P <

0.05), TA, 41 NDF Fl ADF & & &% (P <0.05); 5
XFREZH AR EG, 3 A 5 R A A 45 I 3 4 v 7 A
B RFV {H (P <0.05), HHX B4 RFV {H 5K (P <
0.05), TA, “H RFV i fi 5 (P < 0.05)(%% 3). TR
AbFE 3 NDF 1 ADF 5 25 M AH ¢ (P < 0.05), & =ik
A=K AH K (P> 0.05).

T3 KEMHBSIANEFERRISE

Table 3 Nutrition contents of cassava foliage silage

B ERPR IR Tannic acid addition T4 DM MEA CP PRI A4 NDF R VE G 4F4E ADF A RHAHYHE RFV
0(CK) 1590 £1.20c  16.66 % 1.70b 45.60 + 1.38a 35.21+225a 125.40 + 5.36d
0.5%(TA,) 17.13+£0.67b 1821+ 1.54a 38.91 + 4.42b 28.24+2.91b 159.94 + 8.21¢c
1%(TA,) 1871+£125a  17.76+131a 34.11 +3.69¢ 24.69 +2.13¢ 189.99 + 7.13a
1.2%(TA5) 1731£1.02b  17.73+0.97a 35.13 +2.58¢ 32.73+2.17a 167.89 + 7.70b
P <0.05 <0.05 <0.01 <0.05 <0.01
Linear >0.05 >0.05 <0.05 <0.05 >0.05
Quad >0.05 >0.05 >0.05 >0.05 -
Cubic >0.05 >0.05 >0.05 >0.05 -

DM: dry matter; CP: crude protein; NDF: neutral detergent fiber; ADF: acid detergent fiber; RFV: relative feed value.
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