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HHES -tHREZHZ - L F H-LEWIE
THRE AERRLB-8RE B %5 K & B

I # E}

BHOKERRET 3, ERNEH Yy EHOEER 1937 £ YHRoRERRE GREXE) b
OTHBEN, RCRBRREDR D I RFEBRBIKEH, aF3hi (GBS, 1966 ; BwES, 1972),

BlghE, Fva—nN, ZVEaDBERENABELNIRERLEOTRLS 3RENRBKEIA, 1974
FIDEIEER 7V +VREEACEREZRL S CiCREREBRICHINTE R, #hoohy
5, RPLDBFELAD SN THAREUSE BR LHLZ3h, REFEOVOREELT, &
wagshie (RS, 1983),

BT, REE, RES S 208FHEERHSN, 1BIELEhER ‘XA—PFRFY) ¥
7 =7y a’ (LD, 1983) kMg, AFRINS, TR, EECE HFTET
HENE L, RERBBRIFTHICLCBATHEINL ‘A4 XAV VS EDO20T, “EOERE
BERBEOBBELHET S,

ok, AREOTRIECDILY , FROBEHEFELLACERRE, FELHRY CCREEGERERR, Bt
BRERBLHAY INCRARIHMBRFOBZMCLNDbHBRELERT S,

I i & &

1047 i MERRS (GENRBRBRELTE) CB0T, LEBMCA ¥ () 2XELT
BrETE, BE, BHEERL CHERL - REEETSH S, BEESE No.5853 T, 1956 &l
BScElLz, 9 ERNERL THETH S LHARESIH, REIHOSAKRMEC, o
EHTHBC EMEEENL,

196940 5, BHOBMRRBBICAERREKEL ., S5, YHELS R, R 20 SORKE
EHLTE IEERS ¥+ v REECERERBL S UK SERERBRAGFbN:, ZOKE, B85
LRBON, HEDFHEEHAT, 198146 ANAK ‘R4—F 7Y v/ LAHLEN, 4 ¥o
BAKLEELTRE, ARShi, Bk, EEECESSEREICHEL, 1982410 52l Hics
985 LTREIN:, SEBROEHIENR 18T 3.

AEBOWRICH AL LBFERDOEED THB.
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12 ERHSERETES
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RAREESEATER  #EAMBEREEZS S TRURAREEEERS FERURANERES
BTo 5 RARREERRS BRASRREHRE.

HERERR  B#EAMBAREEESE (250K), ZERBERN VY s —KCErAEDLY
2—, BRERRMERS (b &EI3R), BERRIRMARE (v 1V 2R)

Z O, REESEREZRREEENC BARBLALBGHBROEBOTH S, MRINEEZER
BRFNSE ZERBERN Y s —EEMAE DRy 2—, KRBERSNERE, F)IRBXIAR
BRpsrE, BERBERSHRBEEZMRT, ASRMERBREEARNS, ERRRABERR
BREEE,

T, RREOBERICES L LEBEYERROLBDTHS, HIGHEE : 1947~1963 F, BRHES :
1947~19724F, &ERIES : 1959~19684, REFERL : 1961~19814F, LHEWEE : 1963~1981F, L%
B 1964~197T4, HHEELII8~1981F, LHEEZE @ 1973~19814F,

I BEo®EE
. BEBH&H&®
1) &

BWBRYYY 2y IAYX0EY, RERHARARRKIPRILEIKTH L0, HRLED S LH
&3 3 (Plate 1-2),

BLU s S0BRITEROPETHS, FHORIB LEABNEEREETH 13cm, HHERE v Y
7 EEREALTH 15mm, KIRPBETHS.

EROKY, REFICBZELLFEET S, LTIHBSERFEIRELLILS (Table 1),

Table 1. Tree characteristics of ‘Sweet Spring’ at various districts in 1980

Occurrence of symptom of

District Targ(t::'1 ’\Ir‘irgegr" 3%%?33%2 Citrus Citrus Stem-~
scab canker pitting
Nebukawa, Kanagawa 6 Vigorousd Moderate —_ Slight —
Okitsu, Shizuoka 6 5.5 Thornless None None . None
Mikkabi, Shizuoka 6 7.0 Moderate — Slight None
Arida, Wakayama 6 8.3 Slight — — None
Sakaide, Kagawa 5 7.0 Moderate None None —
Yoshida, Ehime GHv 8.0 Slight None None —
Chikushino, Fukuoka 4 7.3 Slight None Slight None
Matsubase, Kumamoto 6 8.6 Slight(Small) — None None
Tsukumi, Oita 5 8.2 Moderate None None Slight
Sadohara, Miyazaki 9 9.0 Slight None None —_
Tarumizu, Kagoshima 5 8.8 Thorny None " Moderate None

The data were summarized from the local adaptability tests, which were carried out at the
prefectural Experiment Station in the citrus growing area.’

» Years after grafted on trifoliate orange except in Ehimeb

b Years after top~worked on the l4-year-old Yonezawa Unshu

° Degree of tree growth is calculated by evaluation of 1 to 10 as follows : 10 ; the most vigorous
growth and 1 ; the poorest growth

4 Evaluated by observation, not by the above caiculation
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EIPREOREFITYY Y av IAYX0AKRESVE, BER Ny 47 kDS, EEOE
X2 1l~R2cm T, BEAYH7ERALT, vryaviavyibED, Lbl, B3 5~6cm T,
ayylﬁsﬁy&ﬁﬁgf55(muepn.ﬁém,Lmﬁm¢nyﬁ¢;b¢¢§m.

TEORE Ny 47 dh, KEIE v 47 XD/N0, —TEOBEZRW 0.58 T, ~vHs0D
WRETH 3, vYray A RD LR, NE0, BHRORSEFM Smm T, ~y 47, EER
MO VBETH S, {EHOEIZ 8.5mm T, ~oyH 7 Eb/N&, LBENEABRETHZ, X
FRIBRIEFEERT 3. TEAOBIIN2KT, LEBNEFARETHIN, Ny + 27 L0 10K
DI, TEROREGE.

(20 2 E -4 _

BEEIZ 25082 FIRTH 3. EBBICLORERERSLEHTEH, HRIFE (LES, 1980) 5
ETRL, EMORBERWSFTHS (Table 2, 3, Fig. 1).

—RICRBRIBERETH LY, RERORRBRBHELNLD, REREETEL 2052, £Ris
BEFEH122THS, REAR Ny 427 L0H0, REOBRERAT, ~yHI7E3E, BATED
FEMNOETHED, FERBILIC L2, RROEIRWN 4 mm T, REHXERTEL,
FBOVRORE, BCERPPHETSHZ, Lsd05@3PPEOBERIZZL, a5 38t 11
WA TH% (Table2, 3, Platel-1, 1-3).

RADOBRAVYVERT, vYyayisyED#EON ~yv7L0EEY (Plate 1-1), B
HizoP9@E, L, $HTH 3, -

Table 2. Fruit characteristics of ‘Sweet Spring’

Sampling Sample size Mean Standard

date= (No. of fruit) deviation

Weight per fruit (g) 1979 106 223.7 49.0
1980 70 205.7 47.1

Percent of flesh 1980 34 68.1 5.7
Acidb (%) 1979 51 0.82 0.168
1980 35 0.92 : 0.170

Refractometer index 1979 51 14.94 1.00
1980 35 13.84 0.80

~ Brix/acid ratio 1979 51 18.77 2.63
1980 . 35 ] 15.45 2.44

Granulation® 1980 35 0.17 0.38
Rind thickness (mm) 1980 35 3.9 0.85
No. of segments 1980 35 10.7 1.2
No. of seeds 1979 106 5.8 3.19
1980 36 5.4 4.53

» Fruits were sampled from the original tree on February 19, 1979 and March 3, 1980
b The value per 100m! juice
o Degree of granulation is calculated by visual evaluation on median cross-section

as follows ; 0 =none, 1 =slight, 2 =medium, 3 =severe
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wl . Rt OWER, WP THECED
F . 12~13%12 %, BERE, 10A2BERK
a0k P KEOL, 1A L BRI, EA
A el 2t A i3 0.8 BEEICHE B, WM HIkHIZ
i s . B<, RWEIRIFTHS (Table2, 3,
Ezso_— '2.7_;y' d 4).
I 'v(?E-' . 2 L~ 2 ATHEECEL, BEO
5 3 :/:/ s ‘ ERBG HEICET 5.,
52“;;/5.:4;°,‘ ’ BFRLUC, WEROBETS, 18
R =106 % iy 6 ERETH 30, SHORMEIC
ob L8 T opbde L-THEDSANE, UL, $THIS
LS L. ¥ =223.7 fERI%TH% (Table 2, 3, Fig. 1),
- Yy =179.6+7.54X
I (sg=1.31) EFRPPMEL, BHERTHY, SHES
26 e, ELUTORMMES AL,

No. of seeds 2. REHNE M
Fig. 1. Relation between number of seeds and fruit ﬁﬁ!@ﬁ%ﬁ&iﬁ:t;bﬁ(,- YAy
weight in ‘Sweet Spring’ (February 19, 1979) LA VRT3 cEEiibl"LE )

ESDRCRAUTROBEOEMETL, vYvav v EDRL, Lhal, hokd>mion
LT, vvvyavihykh2P5Ey (Table 1, 5, 6), BHOREF TSR EEEICE
7z, i

PYRFHFI AR (CTV) iCx9 2BHEOEREICDONT, (LM - B (1982) i3, 15 #gic
BOARERRICHETE, RFLE 9 T4V FOREBBD TRV END, KEIR CTV @5
HEBbhad BRULERIIBESE~O CTV BRERROEBRRICLEARETHEASILLTH
3,

BHRERTIH, TOHEIFH, Fig. 1| KRLAL KK, BERE6RHIKEKRIZILET,
BRARBICED 2BEROLERIEY, /i, EEEROE T TR, UL, SRECHERS
, BEHTHS, XL, SORFER/RTI2EABEBDOSN 3,
HRBIURXFORERRIILEALED S NI (Table 3),

3.0m T & #%

MIBEICOOTE, TAS (1980) Kk RHOREBTOIBRFEN:, Thickhi, B4
BEFEVY, ZNIKELBESEMENOT, #OHEBXORUBBIC EMEEINTNS, S5ic
REREERSMO B0, FACODOTR—EOFEHEBONTHR, REHM O 212 kX
MO, BERBEC BOTLEN FESBLATAENOT, MAETRE 7Ly FARELSH
3.

4, 7 R #
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Table 4. Seasonal changes of fruit characteristics of ‘Sweet Spring’
at several districts

Sampli Mean . S.8./ '
District and tree type ar(xlmgtléng vfgglglttt %e(s)tfl Ss"gﬁgée Acid*  acid Brix
(2 (%) (% Tt
Okitsu, Shizuoka (Fruit Tree Research Stn., Okitsu Branch) ’

. . Dec. 15, 1973 186 70 10.0 0.91 11.4 9.6
Original seedling  ray 16 1974 167 6  1L5  0.92  12.6  1L.4
sown in 1948 Feb. 2 170 67 112 079 143 1l.4

Feb. 22 169 - 12.9 0.90 14.3 12.1
Mar. 13 197 63 13.3 0.73 18.2 12.8
Apr. 4 161 63 13.3 0.69 20.0 12.5
Oct. 14, 1980 120 — 10.1 3.22 3.1 8.6
Oct. 31 111 — 9.7 1.92 5.1 9.0
Nov. 21 202 - 10.0 1.36 7.4 9.0
Dec. 13 158 — 10.5 1.09 9.7 10.1
Jan. 23, 1981 175 - 11.4 1.21 9.4 11.1
Feb. 13 174 - 12.6 1.13 1.1 12.0
Mihara, Hiroshimab (Hiroshima Fruit Tree Exp. Stn., Citrus Field Stn.)
Jan. 30, 1974 260 69 12.3 0.63 19.5 12.0
Trees top-worked  pp,, 4 257 64  13.6 0.6  20.2  13.0
on 15-year-old Apr. 10 286 59 14.0 0.56 24.9 13.4
unshu in April 1970
Jan. 26, 1976 304 66 1.7 0.67 17.5 11.2
Feb. 27 268 63 12.0 0.63 19.6 12.0
Yoshida, Ehimet (Ehime Fruit Tree Exp. Stn., Nanyo Branch)
Trees top-worked E. Feb., 1974 189 64 11.9 0.85 4.1 11.5
on young Wase- M. Mar. 213 39 10.9 0.41 26.7 10.5
unshu in April 1970 L. May 216 56 10.2 0.26 38.6 9.6
M. Feb., 1975 205 72 12.3 0.87 14.2 12.0
M. Mar. 202 66 10.5 0.60 17.4 10.4
M. May 218 54 8.4- 0.20 42.6 8.3 .
Tsukumi, Oitad (Qita Citrus Exp. Stn., Tsukumi Branch)
Trees grafted on Jan, 21, 1976 295 — 10.6 0.67 15.8 —
trifoliate orange Feb. 4 287 65 10.0 0.65 15.4 —
in April 1971 Mar. 22 294 61 10.9 0.57 18.9 —
Apr. 27 270 53 11.6 0.69 16.9 —

s The value per 100g of juice
b The data were summarized from the local adaptability test

ABHTEL SICETRE 5, ARIETICEN, ERPOLDOEANT, ARKELIEET S
ARGED, BEGEMNE0N, BEORE, ENETABSbOLEDNE, 2~3 A04A
AREELT, BORERESNSbDLEDNE,

EMTHDNTY S BERROBWERE GRH - NI, 19755 /S, 1977, ) »5, vvva
YIAVETHALTAEEFEFAORBLLTEENTNIENAS,
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Table 5. Resistance to citrus canker in ‘Sweet Spring’, its parents
and ‘Tange’ navel

Disease severity index

Cultivar Method

1977 1978 1979 1980 1981 Mean

Sweet Spring Natural infection 20 3 38 54 41 3L.2
Inoculation 21 89 kY — — 48.0

Ueda-unshu Natural infection 0 0.6 6 37 26 13.8
Inoculation 0 sl 56 — — 42.2

Hassaku Natural infection 0 2 9 49 14 14.8
Inoculation 19 22 26 — — 22.4

Tange navel Natural infection 29 0.6 14 71 37 30.4
Inoculation 31 99 51 — —_ 60.2

The data summarized from the test from 1977 to 1981 at Mie Kinan Citrus Center

Table 6. Resistance to citrus scab in ‘Sweet Spring’ and susceptible cultivars

Disease severity index

. Organ
Cultivar
B tested 1977 1978 1979 1980 1981 Mean»

Sweet Spring Leaf 11 0 0 . 0 0 2.3
Fruit — 0 0 0 0 0

Ueda-unshu Leaf 71 31 14 6 0 25.7
Fruit 23 29 6 20 11 12.4

Sugiyama-unshu Leaf 69 31 9 3 0 22.3
Fruit 21 — 0 37 14 17.0

The data summarized from the natural infection test from 1977 to 1981 at Shizuoka Citrus
Exp. Stn., Seien Branch

2 Data on fruit were obtained from the test of three years from 1979 to 1981

IV HELOBES

LLAFTaLORELED I, RICIOREDIRTBEL, ZE2EENEN, 2 ATHEKESC
EbHE, L, ROVELSEITHEICESETE BT ERDERBCLT (Fig. 2) WREHE
2EEIT, BRIEL, FERCIFBEWIELbhdh, BEER2AITELZDOT, REDCHEH®D
22 Ad - TAHETROBTHBL OBRY, Lich-T, RIBHICEERT ZHENDD, O
M VEBEING, ThEhOERICEY 3 RIGEEFRET s EMEZ LU,

POEIFCHL T, ALY IBHIBEFCRREOYN, Yy av iy IDEaH0, fHEkE
REDHBETR, THLUHRGLETSS, e, B~EFOWAMRCOEEL ZFNEIESI
AN

TR BEEET > TORVWEKRTRE, HOICRELRERAD OO TS, 4%, BETERL



18 REABRBRE B £#105

0

so%- -0 °
___0“
o
504 ~1.0
o}
«A-—‘-A
Ayl

30F

L,a and b values

20~

a/b value
—
o

—
°

Degree of granulation

10+ -9 -1,

d.
=)
w

L. 1 —-0.5 —0
Jan.1 Feb,1 Mar.x Apr.1

Fig. 2. Seasonal changes in rind color of ‘Sweet Spring’ as
shown with Hunter value of ‘L’, ‘a’, ‘b’ and ‘a/b’,
and occurrence of granulation
Granulation degree were callated by visual eval-
uation with the following four grades : ( =none,
1 =slight, 2 =medium, 3 =severe
OO L’ value, @——o ; ‘a’value a——a : ‘b’ value,
P —— A . ‘a/b’ value, _m :degree of granulation

KON TRELEFMEES RN, HRIEESAEELITHSS,

VAZBKBETZ2ARARTIEAEE N, BEORERBFERBEOHHELARINEIOT, HOERER
ENRABICTS, COoMERETZRETSSLEDNS, '

R T TRALSORERICILEI TS S50, BEOHEFELLOEY, HEAGICOVT
RABORNEF T NEES B,

REEIIBOFTH S, HEDS (1978), BED (1982) X3 EEROHEERRTS, HEKORHE
BOBNZ EMEEINTNS, UL, RIESEZ2ATSIHD, RESLIHECETY, &
EDOENLC AT, EEEBFIEMERATL., Lid-T, MGEMORTSBEITHIRERY
BETIHMED, HERFTRAKORVELAEORELEET 310, HAKRFTANIOR
NEZAMBEFZLL,

vV & E:3

1. AREIR94TEIC, EARMNIC v 47 2RBLTRONAEREEETHO, ITLENSRE
WBLLTHEIEETRSY ¥ + Y REESERERRE S CRERERRBTONTE L, TORKE,
FEFERTHON, 19816 A228IC ‘XA~ RATFY VS EHBEDIZ, FVEo@miklELL
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TBEL, AFIN/, T, EEHKICLD, BEEEF LNV SLLTRERE I,

2. BB 2 AET, hEETHS, BEZ, EI25085% T, REIEN., RHORIBEL,
ERLENENOT, akRERCLy, BROLAMYHAKET 3 RETH 3,

3. HEEHICHERTOBERTEIN FL, BEEROERNSE. HE LHoERREL
AL, BARBREIZLHYD, aBBERDIV,

4, BERIIEL, RACIZEPWEC L b2, EEIR2AZTEES, T/, BREIHIED
F, JAEITHLERCEBLBVT LD EETZ0T, BRIKRHICERT 34END S,

5., MBEIYYYa2YIAVIOB HEROBEESE, o, CTVOHRESFDONT, K
ENBEETHE, £ILRCRIEFEOREHREZRL, vV Y2y IAYX0ENE, X IRIK
TPPEL,

5 B X ®

D AR EA- GEEE (1980). RV +:YORHSHS NI EESES, RHSERES (B,
& fFe ) mEsd, 122—123.

2) ME B FAR—PMHREE (1978). RELES IUEFEREOREME, RARTZRER, m51, 28
—30.

3) HISTER - BESE - BREE (1966). AHvFVHLAE (RMEREE| L [SREL] konwT, BER
B §, 83—93.

4 BEASE-ESER-BHF & -BWEE - BNl £ (1982), #EERCEITIEFORBREZRR:
HEFH EOMES, NERRE AE12, 14-27.

5) =M IE - EBR BB - ERETER - RERE (1976). Wedh v+ Y EREER. HRSEREEREMRRTR
ITA4HLBN. FESNSER, 109—110.

6) RS - B - FERE - BRES - LF B - ARRL - LEWE - p8R— - TEER (197D,
AV FYHEE CAREN & CEFEMN o, BE®R B 12, 113,

7) WEHED - tHEEZH LT B -ARES - KAERL - (LEWE - FEE0E - R5 6k (1983). 2+
VYHAE ‘ER kowT, BEEE B 10, 1—9.

8) ®H B /NIBR (1976). KA vBoREREEGER, BESIEEESREERMEITALCALER I,
SEANSER, 93—94.

9 LiREzg - ok - LERE - KREL - ARER - LT £ - «SHk - X X TEEM-*E
PR - ETAR (1983). AV EVHAE ‘Yv—7lyva’ ROWT, EHR#A B 10, 2533,

10) hEm— - FREZ (1982). FRAVFVO P RAF¥FUI MR RERROBRE. REHE#E B 9, 23—
3.

11) (LEwHE - REES - EREZE (1980). FROETH:RRECOWT, REERRER (F- R
« B0 EEFN54, 35—37.
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New Citrus Cultivar ‘Sweet Spring’ Tangelo

Masao NISHIURA, Toranosuke SHICHIJO, Isamu UENO,
Yoshio YAMADA, Toshio YOSHIDA, Takeshi KIHARA, Masao IWAMASA
and the late Tosuke IWASAKI

Summary

The new cultivar ‘Sweet Spring’ was produced from a cross between ‘Ueda’ unshu
(Citrus unshiyv Marc.) and Hassaku (C. hassaku Hort. ex Tanaka) at Horticultural Research
Station (the present Okitsu Branch, Fruit Tree Research Station) in 1947, It was tested as
‘No. 5853’. The original seedling was planted in nursery field in 1951, and transplanted in
the breeding field in 1956. Then it was selected primarily in 1970 and distributed as
‘Okitsu No. 20’ for local adaptability test including other 19 hybrid and nucellar seedling
lines to 13 prefectural Experiment Stations in the citrus growing area in 1974, ‘Okitsu No.
20’ was selected secondarily as a superior tangelo in 1980, It was named ‘Sweet Spring’,
registerd as ‘Tangelo Norin No. !’ and released as a new cultivar by Ministry of Agricul-
ture, Forestry and Fisheries in June, 1981. Also, it was registered as a new cultivar of
‘No. 298’ on October 21, 1982, under the Seeds and Seedlings Law which was established
in July, 1978, The registration remains in force for 18 years.

‘Sweet Spring’ is a promising tangelo for fresh fruit with a good commercial prospect
at spring season, and it will be accepted in the warmer citrus growing district of Japan.
The characteristics of new cultivar are summarized as follows:

1. The tree of ‘Sweet Spring’ is moderately vigorous and upright in young stage,
and gradually spreading. Generally, thorns are short on the vigorous twig of young tree, and
very few with the years (Table 1). Flower is rather small than both parents, and pollen
is n_early sferile.

2. The fruit ripens around February. The overripe fruit shows slight granulation in
the flesh, if left on tree after March (Fig. 2). Rind colors from December to February
and is light orange-colored at maturity. .

3. The fruit is oblate in shape with evenly rounded base, and medium large in size,
about 250 g in weight. Rind surface is rather coarse (Plate 1-1, 1-3, Table 2 and 3).
Acid is fairly low and soluble solids are high in concentration. The flavor is excellent.
The flesh is slightly firm, but juicy (Table 2, 3 and 4).

4, The tree is productive and produces sometimes seedless fruit, but its parthenocarpic
capacity is not strong. There are very few cracking and preharvest drop of fruit (Table

3). Seeds per fruit are usually a few, but many seeds are contained under the good
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condition for cross-pollination (Fig. 1, Table 2 and 3 ). Because the seed is monoembry-
onic, ‘Sweet Spring’ is promising as a seed parent for citrus breeding.

5.  ‘Sweet Spring’ has very strong cold hardiness and is fairly resistant to citrus scab
but somewhat susceptible to citrus canker (Table 1, 5 and 6 ). No stem pitting has been
observed, except at Tsukumi, Oita prefecture, by natural infection of citrus tristeza virus

(CTV). This may show the tolerant nature to CTV (Table 1).







N
(%3

AV FYVFHREE AL —FRT Y VI OCT

1. Fruit and leaf of ‘Sweet Spring’

2. Thirty three-year-old original tree of 3. Fruiting branch of ‘Sweet Spring’
‘Sweet Spring’

Plate 1
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