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Kazuhiro Ova : Effects of nitrogen and phosphorus
on the yield of sweet potato grown on a calcare-
ous clayey soil of Okinawa
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Table 1. Chemical properties and texfure of the farm soil tested

Soil. layer pH CEC Exchangeable Total Available
base (me100g) N P205 Texture

Ca Mg K (%) (mg 100g)

(H20) (KCD (me 100g)

Surface soil

7.0 249 268 203 054 010 3.1 SiC
0—20 cm
Subsoil
7.9 6.5 26.6 247 255 031 0.11 134 (SiC—HC)
40 — 50 cm

pHi3# 5 2&B pH » —2 —ic kb, B4z XA R (CEC) i3 pH 82 01 NBEF + VY ¥
LABREFERALT, 2R3V ) FAVRBRAIREICLD, B8O AR 0002 NHKRE CTRINYT 2 Yv
F—Jkicky, BisAa Yo aidthi I NEERT VE-TEEFEALTCERZORIE LTz, BflS
WO nE2 2V AICECHEDBRTEONZbDEHE Lz, REOLMIINL 362 %,
YW b 617 BOYNMVEREETH Do DERODOTIREBEANTRIT DR - 1203, BRthic ks E%
FTEORRENTH B,

2 EER

#Z% (N) 20, 35, 7T0kg/10aD3BREEL, DABR (P205) 235, 70 kg 10aD 2 B
B - LTChSAMA R TERR ARG 720 7Y (K0) RAERIXICT.0 kg /10 a DEIA THAEL
Tro BE, VAR, 1 VEMELTRENENKE, BG, EMERA O, SERROERKIZI3 X 8m
&L, BRI R - o

. B wRE

I EHMIZ T T ERNSHE (7) KELTTE-7o BBEa—2Y) —#H5ABTHOIAL
Pk, REBRXICHEZ EHEMIFTEREOLES, BARLREERE LTHAGL, Bln, R38m, &
XBmDEILER 3K SOEY, #1BHE-> THORIBmDE (R : F4 47 4F) 2HKRH25cm
TIBE2FMEZ & Lo MELEMOBR D ERZBRICAN, RENEICREERK DD ROEDH
2RV, %4 HABBIAES A, 55 H BICIIERESD %I L7,

19724ici3 338 (A « B+ CX) TERAETHV, AKIZ8 A19A, BXiz8 A218, CKiz8 A2
BICHEAT D 720 GBIE « hBHRE « D 2B LIS EMEEB WA TOPENTIIAL08 ~14 B OIS
1o 19T3EIIZBIE OEBRK £REA S €7 %, BUE & ARIHEEEBET2E (A« BX) TER%E
7155720 ARIZ8 A28, BRiZ8 A23H ickift 7z, BIE « h#RE - D2 LiZ9 A 5 B~25R
DORIICIFIEV, X5IKI0B2BBICD2E LETIE - 720 19725 1 X V19734 & & ITHA R OBRR 834173
Do D THDEELRL TEDICHFKEHREKL I,
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BRIFAEORPICH TRR D, BEN0ALL LD bODAELED, LE2RFICELTFEL, 10a
Wi ) DIRBICHRE LT 00T SIZHEKSon X OXIRD, £EEFRLTI0a L VRBICHRE LT
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Fig. la. Sweet potato with 35— 35— 7 (left)
and 7—7-17 (right) treatments

Fig. la—c. Growth of sweet potato at four month period
with varied levels of nitrogen and phosphorus, December,
1972
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Fig. 1b. Sweet potato with 7 —35—17 (left)
and 0—7—7 (right) treatments

Fig le. Sweet potate with 35—7—1T (left)
and 0— 35 —7 (right) treatments
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FEXBIVODABROEEARICH T 2RIBE LT S OEBMAIINE (2 HEFEY) 2 Table 21
RTEBVTHD. MBRBZHODWTEREVARDIES, BXUHERMHOEEL A 21-0IC, EB
FERFNE DOEEEE R O I- 282 % Table 3IT/RY,

Table 2. Yields of sweet potato root tuber and vine as affected
by applied nitrogen and phosphorus, and growth period in aver-
age of two years

Root tuber Vine

N and P3Os

applied (Fresh wt,, kg 10a) (Fresh wt, , kg 10a)

(kg 10a) 4 mos, 5 mos, 4 mos, 5 mos.
0—35 1,054 1,213 356 303
0-170 946 1,174 310 317
35—-35 1,257 1,500 527 391
35—-170 1,337 1,477 556 414
70 —35 1,611 1,676 801 591
70—17.0 1,468 1,657 840 543

Table 3. Analysis of variance of the 3—factor sweet potato

experiment

Source of

variance d.f, SS MS F
Replication 1 5582526 5582526 92.66 %%
Nitrogen 2 1,037,751 518,875 8.61 * %
Phospharus 1 12,927 12,927 0.21
Growth period 1 165834 165,834 2.75
NxP 2 11,376 5,688 0.09
NxG 2 4,737 2,368 0.04
PxG 1 2,340 2,340 0.04
NxPxG 2 10,575 5,288 0.09
Error 11 662,704 60,246

Remarks : F 01 with 1 and 11 d. f, = 969, and F 01 with
2 and 11 d.f. =721 '
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THROLIOERICENTIE, HBORBIKBALT]. ERERMICEND S, 2. ZROEDLD
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5bDEEZI LN B,
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TAVEZXRORESHEABOET, TOMICOVTAERLEIBRIABKETHA Do

Table 1 KRENZ XS, ERIBOEXRTDLEXREBR 0.1FThH > o ZOLERDLH/
AT BERTHELEL, FHGGEBEBLINZERETSE (3) , COERTBEORLH 5K 130
ke DEZRBEMICHIB I N BT LI 5, HBOHERICKZEY Y v 4 EIFMERS ¢, BT 2.2
AHET ZEBAKELR, VAR, h)E2FhEh10, 6, 22kg /10aBINTEEND (8) ZDED
BeEHod LERTED 0.1 FOLEESMFEL D ICERLIN LB IR INIERERY Y
24 EDEBREDTH 50 BROBHHBAXNENSSEOERBER» SHLT, 4RI POE
XoFE, TVE=TILER - BMLERREZADEROBBL L E T VW TENRT 3 XE S DH 5,

DARIZI0 e %70 3.5kg i & 7 kel Al CRIMBINBICENLVOT, ZDBHE 3.5keERDT 58
WRERBFHICEETHLLELIOND, COERTIEIIRL 100 %47:0 31 gD AHEBOAREIT
25, Chid10a DEREXS 7D 6.2keD VD ABICHY T 2, COXIBHIBICY V<4 T2 T 28
B, DABARREALEVWTROOEIDIC OV TRESBROERTELDIIINI LS,
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BEHBINEO HEBEREE~Z L, ZABM4 YARBV Ty (WBEE = 0.86 , ZEBEMMS A
HBOTr =085 (LHIKIBLILVTHA) Thoto CHDTLEDS10a 72D ThkeDERKEA
BB O3 IZT 2B INLEL DD EEZL OGN Do

EE Tkl X CHERBRIC L 20T SRBEAZE, ERPRN4 PAOHEBE A ALOEE-T
W3 (Table 2) o WEAKDGTOAEMICHAT 2 EAEMT 2M, HA®R4 1 BBICRET 3
FMBWEEZ b5,

By Y <4 TORABINBIZOVTRATROME DT — 2 BB EITIZ 25, WYY <4 €iIZOW
TRT— 2B ODTERTEINT « EPITICK > TR ERD 2 FETH %0

2 TAMERELUTAMRE

HE, VDABROKEER S LUHEEBRE, vy V<1 EDTABAES LUTARKE L DBKIITa-
ble 4 TRTEBDTH 3, ‘
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250 — 7.0kg/10a CHEEAPES H AXD 24.1 $THD, BiKi2 3.5 — 3.5ke. /10 a THEEMH S &
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Table 4 Starch contents and yields as affected by applied
nitrogen and phosphorus, and growth period in average of

two years
N and P30j5 Starch content Yield of starch
applied (%) (kg 10a)
(kg 10a) 4 mos, 5 mos, 4 mos, 5 mos,
0—-35 22.3 22.9 235 272
0—-170 23.7 24.1 225 281
35—35 23.0 21.4 297 330
35 —17.0 23.6 21.6 323 318
7.0—3.5 22.4 22.1 364 371
7.0—-17.0 23.1 22.0 341 361
(Average) (2268)

CABIRE SRR I TAB A BAET THM SH k2, REREICTARAROEND RS
iZ, SRR ICH SN B ERBSER T mb b SRR R ISRINT 3 & TABINE /< 105 &1
5D B Bo

v E #
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B TARIBRECELZTEHRET

AY (K20) iZ2ERX—BIC10a 57:0 7.0kg DEIATHAL 7208, EE (N) 320, 35, 70
ke D 3BRE, DAEBR (P2 05 ) 1235, 7.0 ked 2 B¥p, ZRMRMIZ4A #ABLUS HHEL, ¢h
53 RFEMAEE-ERAITIE- 17,

ERFOTHOBRERBRBIRLBLOLIRBNT, EFh2EX0.10, 0.11 %, HYEL A
B®31, 134 m 71009, B#atAHY 054, 031 m£, 7100 § Th - 1203, HBINBicH LCids
RERAOHRND D, DAROELBIUVERMPHOREICEZHRIRASNIIL -,

D7 SRR R & FESHEERAER Lz, TARSRIITEE2268%TH- -0, NEKY
KREXUBHEENRSONT, TOLHTABRRBIRIBERICK 2 HABINOBER B X,

RRELTCZOEROBEHETIZ, 1L IEBEORA2AL LS, KEY Y1 0B B
U3 olE, TARNBLEEZENIEE7:DI210a%47-0 2K T.0kg, DA 3.5 kgl HE Y
THO, EEABPHAIR4AATHRVWEEZL ST,
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Summary

A variety of sweet potato (Ipomoea batatas L.) was grown on a calcareous
clayey soil of Okinawa Island in order to investigate the effects of nitrogen,
phosphorus, and growth period on the starch content and the yields of root
tuber, vine, and starch,

Nitrogen was applied in three levels of 0, 35, and 7.0kg N10 are, and
phosphorus in two levels of 35 and 70kg P205 .10 are with thorough ap-
plication of potassium as much as 7.0kg K20,10 are., Ammonium sulfate, su-
perphosphate and potassium chloride were used as the source of nitrogen,
phosphorus, and potassium, respectively,

Sweet potato seedlings were planted in August of 1972 for the first ex-
periment and harvested four and five months later, The experiment was run
in randomized complete block design with three replications, The second ex-
periment in 1973 was run in the same manner as in the first one succeed-
ing the same treatment plots, but with an exception that the second one had
only two replications,

The root tuber significantly increased in the yield of two years average
with the increasing amounts of nitrogen applied but not with phosphorus and
growth period when the initial nutrient contents of the farm soil were 01%
in total nitrogen and 31mg per 100g of the surface soil in available phos-
phorus. The yield of vine showed a close correlation with the root tuber
yield,

The starch content was 2268 % in average without much deviation regard-
less the treatments of nitrogen, phosphorus, and growth period, Because
of this tendency, the starch yield, which was obtained by multipling the
root tuber yield by the starch content, showed a similar trend to the yield
of root tuber which demonstrated the effect of applied nitrogen only,.

As an overall result, the autumn crop of sweet potato yielded best by the
applications of 70kg N, 35kg P205 and 7.0 kg K20 per 10 are with 4
months of the growth period in the present experiment on this particular
soil,

The maximum yield of the root tuber obtained here was only 17 t/10 are,
being much lower than those obtained elsewhere, Accordingly, further studies
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must be done to bring out higher productions on the pertinent amount of ni-
trogen to be applied, the mineralization of soil nitrogen in organic forms
and the fixation problem of phosphorus as well as nitrogen and potassium.



