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Studies on the Physiological Role of Rutin and Its Application
to Vegetable Crops

II. Effect of Foliage Application of Rutin on
the Tuberous Root Formation in Sweet Potato

Toru KaTo, Masaaki YosHIHIROs and Nobuhiro NaAkAvaMa

*  Laboratory of Vegetable Crop Science, Faculty of Agriculture.;
** Section for the Promotion of Agriculture, Hiroshima Prefectural Office

Abstract : The results obtained from the folige application test on the tuberous root
formation and development in sweet potato were as follows.

1. It was clearly shown that the poorly growing due to heavy mtrogen application was
improved by rutin foliage sprays resulting in high yield.

It was noticed, however; that rutin applications. at-short intervals gave lower yield than
that of non-sprays, but not at long intervals under low nitrogen application.

It was seemed that the apparent photosynthes1s was promoted by rutin folliage spray.
resulted in the induction of high yield. .

2. As it is wellknoun that the seedlings treated with NAA or urea solution develop roots
well, combination of hormone treatment and rutin applications was tested. The results
showed that rutin foliage applications increased number and weight of marketable tuberous
roots developed from seedlings treated with 10 ppm NAA or 1.0 percent urea solution for
two hours.

3. .Although the rutin foliage application at any stage of vine growth is available in an
increase in yield; it was appeared that twice applications of rutin solution at a concentra-
tion o‘f 40 ppm at early stage were more effective in an increase in yield than that of the
other sprays, and at middle stage more promotive in coloring of tuberous roots.

Consequently it may beconcluded that successive foliage sprays at certain intervals
depending upon the vine growth are de51rable for hrgh yield and good quallty in forcing
culture of sweet potato
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(1) 19684% ; 6 B14HIC 25~30 cm AR ERICE U, EHEF T 20 ppm v F VK E10
A% 72085 & ICHA L, 91085 X010A158 1L 7o ’
BEFEINICTREERT v VREF v VERK &5, FhEhic 0.34 kg/a, 0.68 kg/a
WIEB LS5 L7, Vv, #YiE 1.0 kg/a, jEj;EDE 12 kg/a OBIATHEL 720

(@) 19704 ; s~ 7HEE 205/, K, NAA. BIUORBIRCEBERFL, v 2ARDEL
I L 7o, 4 A23RICHE L, 7ﬂmammﬁﬂ§btouzimm@%VVOJk& y v
»0.6kg, #Y 1.0 kg/a #HHAL .
W?Vﬂﬁ-SﬂnE,6EIB,UE®3@mpmlﬁﬁ®éﬁﬁﬁ%ﬁmqto

EHALEE ¢ NAA 10 ppm, R 0.1 ZBHEB LOKICEhENEOEEE 2 KRIRHEL 7o
HEREIL SEET DD 4 EE L TIF » 720

() 19724 ; v F VIRAHORMRIHRERHT 2 OB RIEDE TS LBEREG S5 2 #=
L, SE9BK&LMUSDTEE L THELRK 12kg/a, Fv /03 kg, Y4 1.0kg, 51
1.0 kg/a OBIGTLEMEL, >RAUTLTRKR) 2 v FELTHHIZBIHEE L,
HERHZ I MY, VFUBRBEERLL, B1EHBRE S8 I michUc6 A 148
T, 40 ppm DN F VIERELERA L7, £DOROKAE Fig. 1 0BT, WROBFETIO
B & ICERICREITE UM i, $HDEDMEBICE > THICDBHER DAL, 2BEE
&6Mmotmfﬁmﬁ65%§ﬂbr#b%ﬁbt@r é%&ﬁ@f@@ﬁ%06ﬁﬁﬁéﬁ

, EBEIHE N,

05@@&%&%?5n WITH S L DRI ?5$éK@%%Kﬂ%OﬁT7 7 L%, 8RBI1S
BICRFEEAE L 2,
VHDOBEEBEICEKEZTAVF Y ORBES BB DEEN S STHMEI N #—5 T
5304 EXDBRML, 1%%EHA 2 —n 25 ml THEAHEL, 530 me TESEEAHIEL
7o
BEAPTORIEOREICIRY) — 7 3V FRILE - TEMTEORERIC K > THEL 72,0

May June . July - Aug

.9 C 14 24 (:3 14 2|5 i 3' . 15

Early spray : -_—— > RSP
Middle spray F——eeme o e ._.__ ___________ '___ -

Late sp;ay - ———— > -5 —]

Whole spray L~ - o o o > o -d
planting Harvest

Fig. 1. Time schedule of foliage sprays. of r_utin‘ solution
+ Spray date
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(1) 19684ED¥EET Table 1 DEBVTH 3B,

Effect of rutin application and nitrogen supply on the yield (average 5 plants)

Table 1.
Treatment No. of tuberous roots Weight of tuberous roots g
Nitrogen Rutin application | Marketable size Total Marketable size Total
Light 10 days intervals 12 26 970 1310
supply |20 days intervals 18 22 2202 © 2214
Nonsprays 12 16 1835 1925
Heavy 10 days intervals - 22 29. 2509 2673
- $upply -20 days intervals 21 - 36 1773 : 2118
Nonsprays 15 24 1749 - 1935

!

F o VERICL >TOHEBEINLTV 2L 2rH 5T LENSERILEL, WHEDRERI LKL
BN ENBEDONI, BLEDESITF v YNEL KRB EDB BT T 2RSS LONEY, VF

VEBEICE > TF v VEBRRTRELEEER LV VG, WLESEML TV, &< IC108
RGN R EDHENELL, BVHREL TR, —FEEF v VR TRIOBMBHAR
f@ﬁ&ﬁ@&@%kﬁﬂ@énaxafaSw,ma@ﬁﬁmafmtwg§§ﬁwgﬁ§%m

L, VFUYBBMERELAONT,
NFYBERO AT ORLROEREES B L,
h, TOBRLLTVS, LML AKICEL .
Thus, EHHER LD BAHERXEH T ORI ror
B2E<, BAHRIBARNI0BREMRERT
BLHicBbhni (Fig. 2),

(2) 19704 INFE4A 7 BlABWKCITH - TEAm
BOBRBICKE-THITHBEE2RDEELD
THb, HHEHESOBTRHML TH Y LPRMY
Th-roh, BREBICK ->T M-S,
VHEIEIL TV, ‘
—ﬁw%/%ﬁw&afkw%iﬂﬁmbf
WBN, REBLU NAA REIESEECE
K-> T—BROSELEME €3 H@NH 5
Nico TOBERENE LD NAA MBEDFHS
HEMBOXSICB DN (Table 2), _

(3) 19724 v F v ORHABIKARRILIRD
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) 230HEISIIZTESE oL : .
Fig. 3 tHoh3EbD, BAICK->TH . L
Days after rutin application

Erfflahn s 5T, BmEI0ARgImE . . .
o . Fig. 2. Effect of rutin application on the
NTVWEBBRECEEL T3, BaEHD apparent photosynthesis
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Table 2. Effect of rutin applzcatzon and hormone treatment on the yield
(average 5 plants)

Treatment i . No. of tuberous. roots
- Yield
Dipping Foage on g | Total [>100g |99~60g | 59~33g | 33g<
Non-spray 1070 47 . 0 1.0 18.0 . 22,0
H:20 : ) .
Spray 1500 34 © 4.0 10.0 13.0 7.0
Non-spray 1420 39 2.0 9.0 12.0 16. 0
Urea 0. 1% :
Spray - 1520 36 | 5.0 4.5 i1.0 15.5
Non-spray 1480 41 45 8.0 9.5 19.0
NAA 10 ppm -
Spray 1650 42 6.0 14.0 11. 0 11.0
D . '
500 A Nop - spray ' ]
B Early spray
400 C Middle spray
g
© D Late spray
g .
= 300 E Whole spray
=T)
'
=
S 200f
=
&— Early spray
100 L= midd{le spray
@ [ ate spray
i " 1 L " ]
May June July . Aug
9 14 24 16 M4 25 . 3 15
Date ’

Arrows show the time of foliagé spray
Fig. 3. Effect of rutin application at various stage on the growth.of vine '

B SMEIRRNKE VERNA SN, RPBABICLEICONTEOWENA ONEL LB LD
TH5, é%%ﬁ&ﬁﬂ@&@¢?%%@§ﬁﬂﬁéﬂf@Eﬂﬂwﬁwo

(i) 22%E, WHEIKLBLIZTES

T35, BOAMAEE bIPHAERIMERL 025 E, VAENSL, DT LHRER
T, B, BREEGAXEEERER TR 23ERIBEASE LRSS TEIZ OV TIREBE DF HE
BREXEDPPLECEESS N D, BHBAEROFGBRIRBR LS,
DREIDVTRETIELET2LOMICERAREE BIZLALEBOEALH SR,
éirm@d%@fﬂ&ﬁéib%l<,&ﬁ%immﬁéwfm&ﬁagb%;wgawmbn
% (Fig. 4),
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Fig. 4 Effect of rutin application at various stage on the top weight
and tuberous root weight in sweet potato
Gil) WHERICEXIZTRS ’
Table 3 @WVWHE, VHEICOVTALTF VEARFOREBLA b0 TH S, MR HERIE
Table 3. Efect of rutin application at varions stage on the yield
"(average 5 plants) :
Treatment Tuberous root weigh.tkg No. of tuberous root percen- ilgcrrne:rs_e
Time * rtrfagfkgtg- ketable
*1 ”(?f? marketa-{Un-marke! marketa-Un-marke| hle type.| F00t wels
variety | ... | Total Total rous ght as %
ti%% ble size [table size ble size [table size| 1qots ;)f non-
- pray.
A 5.91 5. 68 0.23 39 28 11 72 100
Dwarf B 6.93 6. 83 0.10 36 34 2 94 120
type C 6. 05 5.93 0.12 33 29 4 88 104
D 6. 22 6. 11 0.11 30 25 5 83 108
E 6. 69 6.52 0.17 36 29 7 81 | 115
A 3.87 3. 65 0.22 33 . 23 10 70 100
Vine B 5.15 4. 97 0.18 3 25 6° 81 136
type C 4.53 4. 44 0. 09 31 25 6 81 122
D 4. 04 3.87 0.17 32 25 7" 78 106
E 4. 82 4. 59 0.23 32 24 8 15 126
* Planted on may 9, Harvested on Aug. 15.

*1 Dwarf type: Kagoshima, Vine type: Kochi.
*2 A: Nonspray, B: Early spray, C: Middle spray, D: Late spray. E: Whole spray.’
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%#%icfwécéww%/ﬁmm;
STOHDIEKIHERSI NI ERERL
T30 EBbh3,
(iv) BRI IIZTTES
NFVBIRICE - TEL B R
Eh, ELERLDIERANS U
/' T3,
L ETAOEBRTALOGLF UEA
K& - T—EeRRORMmAELC, &
T ESMREIATV S, MRS b P
HENFEOBEBRLL, DVTRE, &1,
RO EBEBENE L - T,
Lo L cO@ERIZES 51 5, B3
. BTRHEDELHTUM 7 (Fig.5).
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DEREREBE T LD, RHlNHHIHE

Fig. 5. Effect of rutin application on the BN ENBELLOPIRBICKL - THEX

_ coloring of tuberous roots RTVB-0, ASRBICHTH Table

LILAENB LDICDBZF A LD SNID, waf- VEBILLS>TELL 22120 R EEI NI
PULIE 2T 3, :

w%/%mmia105&ﬁwﬁﬁbﬂﬁén(ﬂg3) Rb& nrzpkib#nto 3 DRI
BEENALOTHRIBOEKICEY2SDEBDbN S, €D LI Fig. 2 KH LN B L3 IKHDLTD
. REROBMEZ—-BRREREAEHEL TV L0 EEL 5N 5,
RS THARME LT 22RRIDECPTVRBIHRBREFTYTHELELIONZHIT, &I
BRI & DBIZTBIEICIZE 5750, Table 3 ORED COCEEZRM/GTEHDEEZI SN
B, '
—FREROBINAEIUCEE L TR C LRBROFEY KX -THHELDLT, VvF /&
ELOREEMICHA L TONBNES -7 C S@ L F VRIS BIUBEREC LD LR
bbb, L L7AHS Table 1 IKALNBZEDICEFEF v VERTR208BE TV FUvEHRDLSIC
REROEE D BKSFOBRMICHET 5L TH5 & & BHMBEREES N D, 1085 & Bl
DEHIL2ZDHENMEIEN S ﬁﬁmﬂmﬁiOb%Lwaéu%Wwﬁmﬁﬁmﬁ@L %
m%%é %@F%ﬁﬁﬁ&xbﬂmmﬁTbrbio@tmmm&%zbnéo

CRSTORTF v VOEBVRED & S IHHETNEBBREIHETH B 0%, ZHTHVE & ITEEM
BEHT B ENEE LY,
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