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Table 1. Composition of the nutrient solution.

Conc. of element

Element Chemicals used

(ppm)
N 100 NH,NO;
P, Ca 100 Ca(H,PO,).-H:0
K 100 K.S0,
Mg 50 MgS0,-7H,0

Other element 1.0 /10008 Teisan No.1
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Fig. 1. Design of treatments.
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Table 2. Effect of nitrogen supply or omission at various stages on top growth.

Diameter of leaf sheath

Date of Treat Plant Number of Ratio of
sampling Teal. height tillers Basal leaf  Upper leaf thickness
(cm) (mm) (mm)
Dec. 16 A 26. 6 8.5 11.69 6. 47 1.84
Feb. 14 A 31.9 12.8 18.57 12. 46 1.48
D 31.7 9.7 20.13 11.33 1.79
N.S. sk * N.S. *k
Apr. 1 A 66.7 31.2 20. 24 14. 02 1.45
B 56.3 25,1 20. 97 13.03 1.61
C 49.9 25.2 23. 83 11.81 2.02
D 38.6 19.8 23.07 10. 50 2.21
LSD. 5% 4. 60 6.70 2.916 1. 599 0. 205
Apr. 26 A 71.7 34.6 26.18 10.17 2.65
B 65.5 29,3 32.92 10. 30 3.20
c 52.7 30.0 25.13 8. 45 2.98
D 40.7 20.2 30. 58 10. 22 3.01
LSD. 5% 4.75 6.95 5. 247 NS. 0.514

* 1 significant at 5%, #* : significant at 1%
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Table 3. Effect of nitrogen supply or omission at various stages of growth

on top and root growth.

Leaf sheath weight

Foliage weight Root weight
Date of
Treat. Fresh Dry Dry weight Fresh Dry Dry weight Fresh Dry Dry weight

sampling weight weight rate - weight weight rate weight weight rate
(g) (® (%) (&) (2) (%) (= (2) %)
Dec. 16 A 25.5 2.3 8.96 - 12.1 1.5 12.33 57 0.4 7. 40
Feb, 14 A 99.0 8.2 8.28 46.7 5.5 11. 64 16.1 1.3 8. 06
D 71.9 7.1 10. 00 44.6 6.5 14. 60 15.5 1.5 8. 96

*% N.S. : ok N.S. * ok _— — sk
Apr. 1 A 581. 4 39.1 6.74 93.3 8.5 9.01 72.0 4.1 5. 69
B 353. 4 25,2 6. 94 84.6 8.3 9.77 60. 4 3.7 6. 04
C 281.3 22.9 8.15 87.6 11.5 13. 08 47.5 2.8 5. 90

D 130.0 11.9 9.17 81.6 12.3 14.87 42,2 2.8 6. 31
L.SD. 5% 114.67 7.67 0.357 N.S. 3.76 0.975 — — —
Apr. 26 A 607. 4 41.7 7.00: 178.8 25.0 13.92 74.4 5.6 7.50
B 437.7 34.8 7.94 174.6 29.1 16.78 89.3 5.9 6.57
C 288. 3 26. 4 9.13 129. 4 26. 4 20. 37 43.7 4.5 10. 27
D 215.2 17.6 8.25 120.3 21.9 18. 16 66.0 4.7 7.10
LSD. 5% 204.79 13.81 0. 858 42,09 NS. 1. 705 — -— —

* : significant at 5% #* : significant at 1%
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Fig. 2. Effect of the time of nitrogen supply on the five elements
concentration (% on dry weight) in each organs.
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Table 4. Correlation coefficient of each stages between nitrogen, phosphorus, potassium,

culcium and magnesium contents each other in the each organs.

Data  Organ NeP NoK NeCa NoeMg PoK  PoCa PoMg KoCa KoMg CaoMg
Apr. 1 Folige 0.906 0.759 -0.366 -0.536 0.963 0.025 -0.128 0.275 0.140 0.882
. *
Leaf 0.993 0.808 0.804 0.98 0.854 0.860 0.99 0.992 0.87 0.877
sheath *ok * Hok ok
Root 0.768 -0.761 -0.842 0.137 -0.501 -0.940 0.692 0.401 -0.224 -0.429
Apr. 26 Folige 0.679 0.930 -0.152 0.119 0.428 0.614 0.799 -0.375 -0.202 0 911
Leaf
sheath 0.859 0.809 -0.07t -0.188 0.929 -0.118 0.221 0.259 0.094 -0.511
Root 0.218 -0.171 -0.213 0.005 0.479 -0.306 0.863 0.678 0.075 -0.677

* : significant at 5%, ** : signifiant at 1%
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Table 5. Correlation coefficient of nitrogen concentration (% on dry base)

in each organs.

N2 in foliage

NZ% in foliage

NZ% in leaf sheath
and

and and n
Date N9 in leaf sheath N% in root NZ% in root
(bulb)
Apr. 1 0. 989* 0. 992*+* 0. 988*
Apr. 26 0. 883 0. 984* 0. 812

* : significant at 5%, **:significant at 1%
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Table 6, Effect of nitrogen supply or omission
for the bulb production at every stage
of growth.

Basis of
caluculation

Difference of
dry weight
®
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Table 7. Effect of nitrogen supply and omission
for rots of bulb at Aug. 25.

Treat. Rate oﬁorots
A 25.53
B 23.73
C 25. 05
D 59, 55
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Table 8, Correlation coefficient between nitrogen
concentration (% on dry base) and dry
weight rate in each organs,

Date Foliage Leaf sheath Root
Apr. 1 -0. 695 -0. 709 -0. 995
Apr, 26 -0. 662 -0.773 -0. 456

Table 9. Correlation coefficient between nitrogen
concentration, dry weight rate and rate

of rots in bulb at apr. 26.

N% in bulb Dry weight rate
and and
dry .weight rate rate of rots rate of rots

N% in bulb
and

-0.773 -0. 033 0. 202

SERMTIFARCR LIS, EREV VB X
OH .Y v ARSI BRI AR B » 208, BRI
Tnh o o

IV & -

FRFRBOTERGIER, Vv, Y, A
REIOCBBREETHLAVE EL ~ vy vofiE
BLIFBE ST, SROMHENS DL, ¥
LEOKN (48) AT X - TRt oRs %< s
5z &, MADIES v 7 BERL) VNS B
ZELTH I RERSIPIDBECBRN S Bz b
BEL T D, Ei, JIIBD b EROBIEIE Ch#+R
DAL LD LML, SHEL kiR T+
5L IR TEL THBE LTS, Ll &
Mo ORRTRERERE L BROMCIEE M
Hied, RANERAGFE L BBPOREK & o/ 8
BRIz b Tty

hb &~k FOSREMIER & IR P OB L DB
ROWTORBREROTFT—FHIT T, I 12HERE
D5 VIIRAERSE BT RR R ESB06RT 5 B
XA BRTWRWA, SRS L  CEROE IR
EEFELET I, MENCEBREBERLTWD A
HEAED - ERRBE LTV,

BRBOMBRITOVCTHIHILY L ARCRNERE
BEDb- & bEWARDORKAB « CELABETHY,
¥RBREEFERNB - CR X 10.2~0.3%EF DX G\
HULD LSBT &b, ERBH&BTIZEEN
BRIZIe\ B L HDONRYTHS LBbhD,

BHEY L, Fo—Y o TCRERRBRT L DRED
BARERI D SRFRECHALR D LEHE LT
Bo Ef, IWRPIZ7 1Y ARKEWT Fa—) » 7k
g, BEHRRECE VG TRLBRITBROSEEET
LEEHVHL, RATFRBRN LLERC L > TRELHE
EhB L LT3, EHRARFOEAIIRFEMRIC L -
TRETAHRLROIBAY D2 BERR IO BAR
Bcinh, Licdio TRFONERED S LB, X



56 BERIAERBRBRE HO5

BAREAREEER SR RTAERbRVE LTS,
RO ARENISHRSFR EEECHETSS
G, EACAEBHOSRIZTKRNELAELT
BT EHBREINTHDEHHIO,

ZhBDZ EnD, ARBICEWTEHMSERL S
L ARDEEA D, ESERATENCERY
B L DR BB S VWEEIL, ROXIELLN
oo Thebb, Vi FOBRBRTEANNCE 1/2 8EFTH
Fothz bnbiMBThHY, FhthZhoRRits
a—=Y o TRTAVADORKFREYTHEELDZ &N
T&D, LichiaoT, EROBRECOWTKTE Fa-—
Yy TRBIVTA4 Y RADOWTHhOELFbHTULED,
LERHOERREORE b LT OBEGOBMOED
sink ORI LT, FEORLENHHERFESRI D,
AR CIRBRROERIL & v 7 B 3h CTRE
<, BRDRTCRIEAREDVET &4 28 AP ew
T DT ERIAENBELYEMIED L ldEs vy
BOEEIRD D, BRLLTWHEL - THRE
B Ll #HREND, FRBEIEATEMD 4 Brhfy
DR ERAOKE IR it TWhaiedis, vy
FOXABREINMET L TR LcER oMbt E
BEDCER SRR PER SN, BHROBIN
BAETLECE3ELZ RS, HRPIRBIRIE T
T4 ADOKARENMEILTSOX5 APFHT, RILR
Kb L ERORBIEBE I D Rkt r 85+ 5 6
PR FRUHITHB L LTWB, 77 FORARENE
BINDEHCOWTHEN RSV, BSRsE
DEOCOBEN OARELE 1 SOXRAREMETT50
24 AR ERbhD, SOk, 7rEoBERAE
bBID & S B R BRNEHE IR B &, BN Ihi-E
FFAEIhFERACER L, BR LY TVWHER
Teo TS D o LB EINS,

HEDZ &nb, 7r¥O4H, BRES XUBK
K RIETRIR o @R oM B B CHER T 5 &,
DEDIICELDBIENTED,

FREHEOBECIRVWThOETH ST HEEMN
TRLEWI 5B Lisdhulinbint, & g2
REEHIEREN D - L3 EVOT, F2REFHN
BED ETCRERDIESI BN 5 X 5 CAFEHH
DRIADBIEXEETDH 5, T4 it o THIER
PHEL & SR LichhiEin e,

FERERBIE CHRELLRE S AETH 10T
BREE L ARCEREFTFERTORMICEIEL, #2
REFHOEFXEBC L THERATRIIEREO
B 2 X 3R LisH i bisvy, Lichis T,

FRERZ L ERRERCEH LTIT S DENDD &
Zzbhb,

PR, I THEONGE LIESEI YR D
THD, TOXSCLTEEINLRORRK, LK
H LB 3V 3 HFO BB E BT RIETHECOW
TRSREBINLEETHZ, IDKE, HRBHISERKL
BEOBFRCOWTIZSHRLRE L BREOE LM
CRHET248N D5 LEL bhis,

V i E

vy FORE REHRE LS O4F, BRNERXT
BROFBECRETEROFRNIFELHOMCTS
Fodd, 19764EFKD HIOTTEBITHT TT. 040, 58 DBRY
M TSR L, £FERLY, F2REFHS IO
BEIEATRPCER LMD D VVIRBR LT, ThE
hoRHOEEY BN L,

1. HMEMOEFRTHOLTHC LERLEH L
e AR ER, B, &GE BEWELIBRATHoT.
AHEENE CERLER L CEOBRER LIS, &
FiXAR I D Fote, B2 REFHCERLHM LAC
R CiETCT BBV, EREROENE
B hot. BEEATEMOSEHAIETCE
T EEERIEZ ol

2. HROBYWREIEFERNCERLEB LES
AL, AHEEENER IOH 2 AETHCRR LSS
Zho kb ot

3. ROEHRIFIRETHCERZLHBE LLBS
ChokdBEL, POTHERAKEREE LCETER
PSR LCBATH Y, SHEEA LGN
bo & bEL T,

4. BROBRISEEATERICER L HE LEE
1259.6% & b » &b %<, K23 7~25. 5% Tkl
Mot

5. EEROBRASRBEISHMERY A LS
BI2.1%Th- L bEL, AHEWHY, B2REEH
CHHE LicB a1 %Rk T, SRIEXFKRCHERL
Th 1.3% L HBNERETH -

6. HNERBE L EEPOROBMROMICITEEN
TeBARIL T Bivisd o o

7. EROHBE AT, BRRER XUHBFOD
Bk & DEERICOVTELS, BHE LI



BANE, 1 v r ¥ORELLHTIR GE3H) 57

B B

AR RT AHEGMER L OEBROSTET D
fob, MBLEERROGIRIR, EREBERER
B X UREERE RICIIS KT L B HREsy
Zihoo TIREREDL, B VEHOBLXET S,

51 B X B

1) B #1962 TEFFRBRsSE. BRE 37:
1848, 2003—2008.

2) BB SHEE - HE E: 1979, vy
ORBELHTIE F1H AFHELBEOMBRELAT
W, [KEERE. 41 :35—50.

3) BFEY - @ 81958 AROEONRBRLE
%. BRE. 33:1631-—1634.

4) HUERS - PHEE - SERE - HE B 1977

WY O LEBAD SV RIB L ~ X F 04T - NE -
R RETHE 1 FEEETOBERLSOIAK
KB BESRMF & it db¥EE ARAR. 36 : 53—62.

5) JIIBSE : 1971 <Rk FORFR:fm L LR E
DL BRE. 46:775—778, 901—904.

6) /MEFRT : 1983. & = X FDORFEICEST 5 S
2. MXE. 58:680—686.

7) BEES cEPSEE 1962 £FRKMOEES
B fRE & 5B 250, BRE. 37:947—950, 1109—
1113.

8) FHIUFS : 1961. KEFOXAH & £ OHLSENE
BT OHR. BEPH. D9 : 1—160.

9) FEHML - ®idk B 1963 Fa-—V ., 7TOER
REWETOIME F1H SRR IEROK
REEFRECS ETHE E¥EM 32:65—73

10) RHEAE 11966, KIRGEONAREET L 44k

L OB, SRRt OB\ T, BRI,

D14:117—188.

11) HK B BRI - PHRE - SHRHE : 1976,

RO LK REENBRB L R FOLEEH « NS -
FRECRIFTHE | +RAOROEREEN4ET
CRBERIETEE. ESETTRRER 35: 4252

12) BHRE < HURERD - PoraE - B BE: 1077

I BIHMICERR . SRR
&, i MEREY. 36 4252

13) A O¥EF : 1948, 7 & FOREEERPEICHLY
CHETBICAE S NEE G OB BEH 17:59
—68. ‘

14) SEAEAES : 1969. {EFFRH. : 205-210. BE
#
15) [iERtE : 1970. TEXFRIREOSRIREI T3
e Bl SRS LSy F 71
ADKRBINE E SEROBRICE LIFTHE [E¥f
39 : 63—72.

16) HHHE— :1965. % = FERRFOBEICE XiF
THRIEOHE 1 3EROEBESEHCE ETE
B KREHEvH®R 2 : 1730

17) : 1966.

2 AR -WERE= VI v ORRIZo
WT. KERBEwHH. 3 : 59—69.

Studies on Growth and Development of Allim wakegi Araki

3. Effect of timing of nitrogen application on growth,

bulb yield and nutrient absorption

Shigeki HAsEcawa, Takanori YosHIDA and Ataru OKIMORI

Summary

In gravel culture tests with Allium wakegi Araki cv. Kihara-bansei No. 1, the effect of different

application times of nitrogen at various growth stages on growth, bulb yield and nutrient absorption

was studied during 1976 to 1977. Plants were either treated or untreated with nitrogen at four
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growth Stages, (I) the first growth stage (planting to mid. Dec.), (II) the growth stayed stage (mid.
Dec. to mid. Feb.), (III) the second growth stage (mid. Feb. to early Apr.) and (IV) the bulb thicken-
ing and maturing stage (early Apr. to lodging), respectively. '

Top growth of plant was greatest with nitrogen application at all growth stages, followed by
nitrogen application at the growth stayed stage and at the second growth stage. Nitrogen at the bulb
thickening and maturing stage had no significant effect on top growth of plant.
~ The highest bulb yield was obtained when nitrogen was applied till the growth stayed stage, while
no-nitrogen application at the growth stayed stage or at the second growth stage significantly de-
creased bulb yield. The rate of dry bulb weight was highest when nitrogen was applied at the second
growth stage and. lowest when applied at the bulb thickening and maturing stage.

Nitrogen application at the bulb thickening and maturing stage resulted in the largest occurrence of
rots (59.6%) as compared with others (23.7~255%). Absorbed nitrogen concentrations in harvested
bulbs were 2.1% with nitrogen application at the all growth stages, about 17 with nitrogen applica-
tion at the growth stayed stage or at the second growth stage and 1.3% with nitrogen application at
the bulb thickening and maturing stage, respectively. Thus, there was po close correlation between
nitrogen concentions and occurrence of bulb rots. And the occurrence of bulb rot was discussed in

relation to decrease of photosynthetic activity in leaves and increase of non-protein nitrogen.






