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Studies on the Cultivation of Cnidium officinale Maxino (Part 2)V
The Effect of Time of Fertilizer Application on the Growth and Yield®
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The effects of fertilizer applied at different times on the growth and yield of rhizome of Cridium
officinale MAKINO were studied in the field in 1986-1991 in Hokkaido.

1. Fertilizer applied in May (within 1 month and a half after sprouting) significantly pro-
moted the growth of daughter stocks and was the most effective for increasing rhizome yield.

2. Fertilization in July and August promoted the growth of the shoot in autumn, but it had
Jittle effect on the rhizome yield of the plant by the standard cultivation in Hokkaido where the
rhizomes are usually harvested in early or mid October.

3. Apparently, nitrogen, closely related with yield, was to be absorbed into subterranean
parts 2 and a half to 3 months after fertilization. This may explain why fertilization in July
and August was ineffective.

4. The effect of basal dressing on their growth was observed from late April (sprouting time)
in till early August.

5. From these findings, the best application program of fertilizer in Hokkaido suggested
should be as follows: one half of the total yearly amount of fertilizer should be applied as the
basal dressing and the other half as top dressing in May, within 1 month and a half after the
sprouting.
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TabLE I. Effect of Time of Fertilizer Application on Dry Matter
Yield (kg/6 m?) of Cridium officinale MAKINO (1986)

Plots Daughter stock Mother stock Total yield
A 8. May*!1 2.99+0. 292 1.10%0. 11 4.10£0. 392
B 17. May 2.90+0. 2020 1.11+0.10 3.95+0. 422P
C 27. May 2.78+0. 1523b¢ 1.08%0. 13 3.89%0. 202P
D 7. Jun. 2.75%0. 252b¢ 1.05+0. 08 3.85+0. 333b
E 17. Jun. 2.75+0. 202b¢ 1.06+0. 11 3.79£0. 223b¢
F 27. Jun. 2.63+0. 31¢4 1.00+0. 11 3.64+0. 43b¢
G 7. Jul. 2.70%£0. 33bcd 1.06+0. 18 3. 66 0. 56°¢
H 17. Jul. 2.59£0. 24¢4 1.06%0.12 3.71£0. 23b¢
I 28. Jul. 2.48+0. 244¢ 0.99+0.12 3.45£0. 34¢4
J 7. Aug. 2.33+0.31¢ 0.95+0.14 3.24%0. 414

LSD (p= 0.05)*2 0.255 N. S. 0. 366

Each value is mean + standard deviation.
Values with different superscripts are significantly different from each other at 5%
level according to Fisher’s LSD test.
*1 Time of fertilizer application.
*2 represents least significant difference at 5% level.
N.S.: not significant at 5% level.

Taste II.  Effect of Time of Fertilizer Application on Growth of
Cnidium officinale MAKINO (1987)

Fresh matter yield (kg/12 m?)

Plots
Mean +S.D. Maximum Minimum
A 8. May* 16.4+£1. 542b 19.4 15.1
B 18. May 16.3+1.012® 18.0 15.6
C 28. May 16.6+1.512 18.0 13.8
D 9. Jun. 15.240. 602bc - 15.7 14.0
E 18. Jun. 15.2£0. 81abe 16.3 14.1
F 29, Jun. 13.8£1. 52¢d 15.7 11.7
G 7. Jul. 13.8+1.61¢4 16.5 11.9
H 17. Jul. 12.8+1. 244 v 14.9 11.3
I 28. Jul. 14,71, 05%¢ 16.1 13.4
J 7. Aug. 14.2+1, 114 15. 8 12.7

Values with different superscripts are significantly different from each other at 5%
level according to Fisher’s LSD test (LSD: 0.05=1.87).
* Time of fertilizer application.
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TasLE I1I. Experimental Design (1990)

Amount of fertilizer applied (kg/10 a)

Plots Bd.*! Td. (30/May)*2  Td. (17/Jul) Td. (3/Aug.) Total
N P K*3 N K N K N K N P K
A 6 6 6 1.9 1.6 2.2 1.8 1.9 1.6 12 6 11
B 6 6 6 3 2.5 3 2.5 — — 12 6 11
C 6 6 6 5 — — — — 12 6 11
D 6 6 6 — — 6 5 — — 12 6 11
E 6 6 6 3 2.5 3 2.5 3 2.5 15 6 13.5

*1 represents basal dressing. Compound fertilizer (N:P,O5:K,0=10: 10:10) was supplied at the rate of
60 kg per 10 are at the time of setting (14th October, 1989).
Phosphate fertilizer was applied as only basal dressing.

*2 represents top dressing. Ammonium sulfate and potassium sulfide were applied as nitrogenous fertil-
izer and potassium fertilizer, respectively.

#3 N: nitrogenous fertilizer, P: phosphate fertilizer (P;Os), K: potassium fertilizer (K;0).

TABLE IV. Experimental Design (1991)

Amount of fertilizer applied (kg/10 a)

Plots Bd.*1 Td. (31/May)*2 Td. (1/Aug.) Total
N P K*3 N K N K N P K
A 6 6 6 6 5 — — 12 6 11
B 6 6 6 6 5 3 2.5 15 6 13.5

Notes are the same as TABLE I11.
Basal dressing was applied at the time of setting (5th October, 1990).
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TaBLE V. Effect of Time of Fertilizer Application on Dry Weight (g/10 plants)
of Rhizome of Cnidium officinale MAXINO (1990)

Plots Mean +S.D. Maximum Minimum
A* 748.2+77.0¢ 836. 7 672.3
B 792. 7433, 4b¢ 812. 6 743.0
C 919.0£71. 92 1007. 5 859.3
D 707.0%£25. 9¢ 742.2 681.0
E 874. 5+30. 92° 907.1 835.6

Values with different superscripts are significantly different from each other at
59 level according to Fisher’s LSD test (LSD: 0.05=82.0).
* js shown in TABLE III.
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Vertical bars represent least significant difference
at 59 level according to Fisher’s LSD test.
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TaABLE VI. Effect of Fertilization on Growth of Cnidium officinale MAxINO (1991)

Plant height No. of Dry weight Dry matter yield
Plots* .
Aerial part  Daughter stock Mother stock 2
(cm) daughter stock (g/plant) (g/plant) (g/plant) (kg/2.5 m?)
A 49. 8+6. 83 10.2+0. 55 29.1+6.24 35.31+4. 65 26.5+2. 37 1.53+0. 44
B 52.2+3.94 10.1%0. 89 31.9+7. 87 36.7+3. 31 31.4%£2.40 1.58%0. 25
Each value is mean *standard deviation.
* is shown in TABLE IV.
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O:A, @:C, A :E (For details, see TABLE I1.)

BRI O ol db D EBbh s, —7F, B4 TEPECRRECEELENDD bR, LidioT5 ABERE
B L cIE (TABLE ID) 12, F4 = RPEOHEINCHETEI0THD, ZhbOFERIL 1986 EEOREE L 4
—H L.
3. EHEENEFCRIETH
FREEROFELXKOEL L LTHL, D LEOHINEY O BE L L1990 0 ERIZ KI5, £WAL
DEFOHEB % Fig. 2,3 1R Lic. £ 8 410 B ¥ TRARIKENED bk -%hs, FhUEILT AEER
(D) DAEFMMEAREENE LSS 7. £709 A3 ELDITHRI T, BEHCHEEY Lisd -7 CE DA

(10)

NI | -El ectronic Library Service



The Japanese Soci ety of Pharnmacognosy

B EROEREAMET Lo L, EICHing Lic CRUA® 4 X129 A T b # LI EH b e 1%
FITKE TV, LaL, 105K 2 FHm)ELHET 5 & (TABLE V), CRARETERNChicDX,
f3IRKIELLEY, KRBT DM EMOEEA AT B ST 2 THOEHE IR L 75 - 1.

8 A LB OMEIEANE % B L 7219914 E DB FE R4 TABLE VI (2R L7c7d, WRICAEENED ShT, RS
9% 8 A LHORIESRIZEED bk - 7e.

4. BER-HVESEOZEIE

1987 RBIT HERLOER « 7 ) (KeO) AHELOHER %L Fig 4,5 IR L. FEOESEIT M L T 115
FICEA L, Bl1 €« FA=TBRERAE 2 » Ak 53 2 ABCEMT 2EAAA DRI, bbb, SATE
IZHERE L7 CRTik 8 AdrAENz, 6 ARAICHEIE LICERX TR 9 A LB Fh FREFREORINA R bR, —F,
AV ERICE CRD LR, KE TP L0 7e skt B A €Tk 9 A EAic—EED LB, T casic
mED, FAETIRI ALUBLECHNTAEANL SR, Lo LEEICRT 28 EI023EZD Shith o 7o,

Z 3

1. FHEREEX B LT, TO£B% 1EOBEIRTH LSS, RUOYEYEECHELE Y FEXPEEDER
ELTHLIEEHEDTRIRE VTS, 5 ADOKBIBIREDCHEMICK LB THY, THIIHRCFA =DBRRIE
AR LR IBT LML —7, 7« 8 OB KT 2 EHOAEF LR L1cs’, 108 Lg~haic
IRFE T % AL O BIEREY CRLOPREIINENRE LA ERM Uich o7, ¥705 BICiiild T EEIE L
BECRELIBR L. ThbDz b, SFSAHERBE2 »AENL 3 2 ABICH TS ADLND Z L LB
BLTWBEELRSD. —fFC, Y <1 TOMRIEKICIERRO Y ) OESAE L, ZHRLBROSRERORE
WEPMBE SR DD THD S ENMBRT VAP, R0 3, Y <1 eBRbor ) LEEO-E (K.0/N)
IR E L HEBRAD Y, MBEWEL LTS ECHBTOEER O VEEEED D 2 L OEEN VIR
LTwad. RERICEWT, 5 AOHIETIRFA EDERREIRGEACLS 8 AR % CIRERIIMTIHIZE
wObhBHOEFL, T~8 ALGOWE Cixzhs 9 Aha~10A1Cixh, WTFHB DM TABbhinvE %
INER B2 D EELZBRD.

2. FRHEEEDOFELZKOEMITHEOEIE L LT LCEE, B FEORBN S AitiThhid 1 8 AL
ECRATCERRD GhT, EKEOBRSIEFER»H 8 H b T+ 5 2 AR I h. B, fFoE
BN D ECOMEEEET S L, FEYHKOBEMRRCHEEL LT, BRo¥EXYSA EHHFE 1 2 AUR) OBE
THTONKEOABR OB EOREHEBCRE LB LI ELE L bR, ZhXdEREROHED 2HHTHLD
ThbH.

3. HEoXdw, NEL210A LA~ EIctThh 2 LEIC B\ TIE ORI AR SRS bivieh > fond, IR
EXNATHURC TR 2T, RECHESRO LN ATEELHZEELLRD.

SIAXERUE

1) BRE=E6, AREBE, 2IUGFH, B2, 85, 105 (1967).

2) APFHEO—ILE 1 ERBEGREER 7 » —7 2 G, 19187 H) TRELL. BEER4E, bl

3) ERLARE, RREIFMNE, LEBEEGT, “BELE”, BWHE, BR, 1977, p.335; KBXEE, LB
HERZET, “IRIREEE”, B EIE, HK, 1977, p.63.

4) MEEANBABREREDHS, ERFY (B BIFREERL p.76 (1990).

5) dvdmEdt R, HAMY (v o v - b vE) ORBERE, p S (1988).

6) BHKELRREZREFREGREE, “BAROREREY”, WM, Ei, 1987, p.390; NEFH Tk 81
=] [F14 ] #Z-hZFh Mother stock ¥ X % Daughter stock & {EEHNICER L.

7) AFMK, BERM, 43, 484 (1988).

8) HEFH—, FHEEES, “EERITER”, BEEME, FHi, 1986, D.46.

9) ForEFES, “BREAFR, BEE, HEX, 1975, p 955.

10) RME 75, H{FAD, 58, 290 (1989).

(11)

NI | -El ectronic Library Service



