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Studies on Silage-Making

(XXI) The Nutrient Content of Sweet Potate (Jpomoea Batatas
L. var. edulis) at the Different Stages and the
Quality of Sweet Potato Vine Silage

Hiroshi Suton, Senji UcHipa and Kiyoshi KANEDA

The utilization of sweet potato vines, especially the vine silage as the fodder, has
been made for a long time. This silage is important resources of the fodder during
the winter.

With view to making clear the nutrient yield, the chemical composition as well as
the feeding values at the different stages, the authors conducted investigation six
times (on Sep. 28, 89 days after the seedlings have been set out; on Oct. 18, 109
days; on Oct. 29, 120 days; on Nov. 10, 132 days; and on Nov. 25, 147 days). Fur-
thermore the sweet potato vines above mentioned were ensiled in small experimental
silos, and fermentative quality was estimated from organic acids, total N, ammonia
. N and pH values. Digestibility of the silages was estimated using two goats and two
rabbits.

The results obtained were summarized as follows:

1) The stage of the maximum vyield of the dry matter of vines and of the vines
plus roots was found on Oct. 29 and Nov. 10 respectively. When both roots and
vines are used as feed, it is recommended that the sweet potato should be harvested
from late October to early November.

2) No significant difference between the quality of the resultant silages was found.
The all silages had the good quality, except that the silge ensiled on Nov. 23 showed
slightly lower score. With a view of silage quality the harvest stage generally may
give no significant effect on quality, though moisture content is important.

3) The digestibility of the silages of the former three growth stages was superior
to that of silages of later three growth stages. Namely digestibility of orgaic matter
was aproximately 70 percent in the silages of three stages until Oct. 19, while 65
percent in silages of three stages after Oct. 30.

The digestibility tested on goats was superior to that on rabbits.

4) The yield of digestible nutrients per ha. of sweet potato vines silage was ma-
ximum in late October.

5) As the stage progressed, the provitamin A content of sweet potato vines decr-
eased as in case of other grasses. The loss of provitamin A during the ensﬂage was
11 to 25 percent of the initial amount as in case of the grass silage.
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Table 1. Chemical Composition of Sweet Potato Vines at Different Stages-

Haryested | 1ol | Doy Orgenie| Crade | Cpude | g | Cpyde | Crude | True | Proviamin
(kg) (%) (%) (%) (%) | (%) %) %) (%) | (mg/1009)

Sep. 28 ]1724.2 | 15.0 13.6 2.5 : 06 | 81 } 24 | 1.4 1.9 3.777
Oct. 8 1681.5| 14.3 12.6 2.4 0.6 \ 7.3 2.3 1.7 1.8 3.473
18| 2633.6 | 12.8 1.1 2.0 0.5 | 67 1.9 1.7 1.6 2.108

29 |3268.2 130 | 1.5 | 20 | 05 | 67 | 22 | 16 1.5 1.992
Nov. 10 {2751.3| 12.7 10.5 1.8 0.4 | 6.2 2.2 2.2 1.4 1.992
2512276.1 | 12.3 10.7 ‘ 2.0 0.4 } 6.2 2.1 1.6 1.5 1.597

Table 2. The Nutrient Yield of Sweet Potate vines

= = o = - - = =0 | = ~

Harvested § gﬁg E gv% §§§ § EEQ E Z § %EQ E é i E":‘] § g
date o o ] o 9_% o % (= = '-:g.. [ =R o ;[>S-

8 R 3 22 8§ B 8 ] @ |8 8 » 8§ 5 } 5

Sep. 28 | 258.1 234.1 43.4 10.2 139.1 41.4 24.0 32.9 65.1
Oct. 8| 240.8 212.0 40. 4 10.1 123.4 38.5 28.8 20.9 58.4
18| 337.9 292.9 53.9 13.2 175.7 50.8 45.0 42.9 55.5
29| 425.5 374.2 66.7 15.7 220.3 71.6 51.3 50.0 65. 1
Nov. 10| 348.9 289.4 48.4 11.3 170.0 59.7 59.4 39.1 46.6
251 279.5 243.5 1 45.7 9.1 | 140. 4 48.3 36.0 34.8 | 36.4

Table 3. Chemical Composition of Sweet Potatoes

uvesos | Tl | Dy [Omgmie | Cge | Ope | g | Gae | Crge
(kg/10ares) (%) (%) (%) (% (%) ) | (%)
Sep. 28| 18L6 8.4 274 | 24 0.5 | 23.7 0.8 | 10
QOct. 8 363.6 24.6 23.6 2.3 0.3 20.3 0.7 1.0
18 606. 9 25.5 24.6 2.1 0.4 21.5 0.7 0.9
Z 625.2 25.6 24.6 2.5 0.2 21.3 0.6 1.0
Nov. 10 1150.5 24.1 23.1 2.5 0.3 19.8 0.6 1.0
25 1075. 2 ‘ 24.9 23.8 | 2.5 0.4 20.2 0.8 1.1
Table 4. The Nutrient Yield of Sweet Potatoes
fuvesed | (P3| Qe | Crate | Cpe | gy | Guas | Cue
‘ (#2/10 ares)| (hg/ IOares)‘ (#g/10 ares)| (kg/ 10ares)|(hg/10ares) (h}/lOares)‘(/ég/IOares)
Sep. 28| 515 | 497 43 | 0.8 4.0 15 18
QOct. 8 89.4 85.7 8.5 | 0.9 73.8 2.4 3.8
18 154.9 149.4 12.7 2.1 130.2 4.2 5.5
29 155.1 149.2 14.9 1.5 129.1 3.7 5.9
Nov. 10 277. 4 265.9 28.3 3.0 227.9 6.7 11.5
25, 268. 0 256.3 27.3 3.9 ’ 217.1 8.1 11.7
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2. 7JOEESIVADESELRE Table 5. Provitamin A Content and Yield

4200 FaERIY A OSEE 10 of Sweet Potato Vines
T — V¥ 0 QIR AR Table5 D& S Harvesteq | Provitamin A Yield
THb. date (mc§/§ of DM) | (9/10ares)

CNCEBEZDERBEBUNT T Sep. 28 252 65.12
WCONTREITET 5. WEITDNTII, Oct. 8 242 58. 40
9 ATFEXYALTD®Y, 107 F A 18 164 %5.52
EoT, YVNOREBEOCENICEST, 94 29 153 65.10
= s o Nov. 10 133 46.65
TAEOV~MCEEST S, LALI11LAKR o5 130 36.35

A->THUBTL5DTH 5.
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Table 6. The Quality of the Resultant Silages of Sweet Potato Vines
W
| 2z | § 1 B | £ | 2 | Nitrogen (n5/1009)
Ensiled | Opened| o 2 % & 5 g Am (b)/{a) ()/Ib) &L
[3) I — mo- . (c)/(b Q
date | date | P A%’ Bz Cg Qg. Total | (o 7" |Amino | o 440 5
R° 8= B& Ba BF @ | w | @
Sep. 29 |Nov. 281 3.65 | 86.2 | 2.69 | 0.40 0 /309! 427 146 39.1| 34| 2.7| 100
Oct. 9 !Dec. 13/ 3.69|82.8|2.77{0.39 0 | 316 | 453 18.9| 54.8| 44| 2.9 98
19 [Jan. 6| 3.69 | 85.0|1.5710.23 0 | 1.80| 338 14.5| 45.8| 4.2 3.2 98
30 241 3.69|85.0:2.750.37 0 |3.12] 370 19.3 ] 42.3| 51| 2.2| 100
Nov. 11 {Feb. 5 3.87 182.0|2.32|0.41 0 |2.77| 387 21.3 | 54.3 ’ 54| 2.5 97
23 13/ 3.97 |1 8.0|2.35 | 0.42 0 (278 | 419 21.2] 587 51 2.8 95
| i

A L—TOELE 2HOFHBEYFLZOh-T, FAUV—VAEETREL (1B 18H
720 2kg F70it 3kg), TEALBERDIHEREIL, Table 7TOLS T, TLEBK2HEOY VX
2h-T (1H1EHD2D 3009 72132 4009 #5) ERBEB LI - 7o #BRZ Tables

L5 THB.
Table 7. Digestibilities of the Sweet Potato Vine Silages (Goats)
| i
. . | Dry [(Organic| Crude | Crude Crude | Crude | True
Eél:;ied Moisture matter | matter | protein | fat NFE fiber ash | protein
(%) (%) (%) (%) (% %) | (%) (%) (%)
Composition 84.7 15.3 13.3 2.5 0.6 7.4 2.8 2.0 1.2
Sep. 29 | Digestibility | 63 70 54 67 7 | e 11
Digestible
nutrient ‘. 9.7 ‘ 9.2 1.4 0.4 5.6 1.8 0.1
|Composition| 83.6 | 164 | 142 | 28 | 06 81| 28 | 22| 16
Oct. 9| Digestibility 66 72 64 63 78 63 39
Digestible
nutrient 10.8 10.2 1.8 0.4 6.3 1.7 0.6
Composition 85.9 4.1 12.0 2.3 0.5 6.7 2.5 2.1 | 1.3
19 | Digestibility 64 70 68 68 75 60 | 70
| Digestible 90 | 84 16 03| 50 15 0.9
Composition 84.4 15.6 f 13.1 2.6 0.7 7.2 2.7 2.5 1.7
30 | Digestibility 57 64 49 70 72 59 o4
Digestible | |
nutrient 3.8 | 8.4 1.3 : 0.5 | 5.2 1.6 0.4
Composition| . 849 | 151 | 126 | 24 \ 05| 72 25| 26| 14
| !
Nov. 11 | Digestibility 55 64 49 | 64 70 60 24
Digestible
nutrient | 8.3 8.0 1.2 l 0.3 5.1 1.5 0.3
Composition 85.5 14.4 12.3 2.5 ‘ 0.6 6.6 2.6 ‘ 2.1 1.5
23 ! Digestibility 60 65 60 65 71 55 37
Digestible
mutrient 87 8.1 1.5 0.4 4.7 1.4 0.5
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Table 8. Digestibilities of the Sweet Potata Vine Silages (Rabbits)
. Organic Crude Crude Crude True
Eréig:d Dry matter matter protein fat NFE fiber protein
%) % %) (%) (%) (%) (%)

Sep. 29 52 55 u | a 69 32 33
Oct. 9 62 65 61 41 76 45 35
19 68 71 69 54 30 52 66

30 61 64 55 51 74 49 36

Nov. 11 55 61 51 46 71 44 16

Table7 DFERIC LB E, 9829 HEEY 1 L— YD FEAOMLEZ 70%, LT 72%,
70%, 64%, 64%, 65% & BERINICIERZEEL L T 5. 10B20B RIETICXD £ 72b D1k, &
NEVPBIRNYD & TODTARSDICENTESELEZLI VLS THSE. BEHICEL
WERRNY, BEEHO-RNEECEAE KT 200DEELLENTES.

COEPLOHEHTNE, TEEBNBFAV—VDORER, WVTINLBEEOONELNS
DT, I0A20FEEX DY vEXD & TOHTHE, BERIEENSN A Lv—URE
bNBT &I,

R, YEETYFRIZBEEORKTIR, BOIKL-THEa5%5, 1089 HFTTOHE
BHAL—Y1F, DPUFF0ES LD, 0AISHERO L DI, MEREET, Z0%D
A4 V=T THREDIL.

Table 9.

MRHEDHELERIT, WINd TV F,

The Nuirient Content of Sweet
Potato Vine Silage at Different

Growth Stages

FTFEFIDHEOBEREZRL TN 3.

A4, ABYNETFAL—CICUEBED Ensiled date DCP TDN
EalE (%) (%)
FEEEBRLD, ZEIOYAL—T Sep. 27 1.4 (89 9.8 (63.8)
- . Oct. 9 1.8 (10.7) 10.7 (65.1)

ok ey

2N, DC,P < TyDN &"rﬁf‘ﬁ“?@i’ 19 1.6 (11.2) 8.9 (63.0)
’l‘able 9@&’)?, fﬂ&@%ﬁﬁm%ﬁé 30 1.3(8.1) 9.1(58.2)
10 7—n&H7-H @ DCP & TDN & D& Nov. 11 1.2(7.7 8.5 (56.0)
(FAVv—Y T LEESLS) %23 EHNiT, 23 1.6 (10.5) 8.5 (59.0)

Table 10 D L5 TH 5.

() Dry matter basis

Table 10. The Nutrient Yield of Sweet Potato Vine Silage at Different Growth Stages

DCP TDN

Ensiled date Yield . (assziggi no Yield . (asszrlrilil no
Ratio spoilage) Ratio spoilage)

(#2/10 ares) (kg/10 ares) | (#¢/10 ares) (#g/10 ares)
Sep. 27 | 22.0 1.00 22.2 150.5 1.00 159.2
Oct. 9 27.0 1.23 28.7 164.6 1. 09 175.1
19 38.3 1.74 39.5 216.2 1.44 223.3
30 37.1 1.69 40.5 267.8 1.78 292. 2
Nov. 11 20.1 1.32 31.3 212.7 1.41 228.9
23 33.2 1.50 34.3 184.7 ‘ 1.23 190.9
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EHEEEINS.
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Table 11. The Content and Conservation of Provitamin A of the Sweet Potato Vine Silages

< Fresh vines (me9/9) | 3% | Silage (7c9/9) 59 | &9
@ g e, a2 sz
= o | xo |83 PER| 9 | xo | gm P2% | 8
= 5 5< | B9 | EA& = S 20 83 2
o =4 =2 = | B =3 &g =3 g3 s
g g | 5§ >5 ] =) | g 58 3 B
il s | B NG INNC:
Sep. 27 37.3 0.5 37.8 4.91 | 3.7 0.5 32.2 3.99 81
Oct. 9 30.2 0.6 40.9 4.01 \ 21.7 0.7 22.4 2.84 71
19 23.1 0.4 23.5 3.06 | 17.8 0.6 18.3 2.28 74
30| 204 | 05| 209 | 28 | 184 05 | 189 | 25 | 89
Nov. 11 15.3 0.4 15.8 2.21 11.8 0.5 12.2 1.68 76
23 4.4 0.3 14.7 0.85 9.4 0.4 9.7 0.55 65
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