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Rhodiola rosea L., a traditional medicinal plant in Eastern Asia, is widely used by astronauts, divers and
mountaineers to improve their stress resistance. This experiment was conducted to investigate the optimum
application rates of phosphate and potassium under the forcing cultivation for high-quality Rhodiola rosea
L. production. The application rate of 8 kg 10a” of phosphate and 30 kg 10a™ of potassium showed the
highest yield of Rhodiola rosea L. root. There was no significant difference between the application rates of
phosphate or potassium fertilizer and the content of salidroside.
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vl &% (Rhodiola rosea L.)< 3'& 1,700~2300 m
Abol o] Fof 2k 27t & A, AR ARATE AL
AL, Az, BT R AR T Z53 SHNA A
218kt (Lee et al, 2004). vl$l&E$ T8 AES

salidroside, p-tyrosol, monoterpene glycoside, cyano
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glycoside, aliphatic glycoside, phenyl propanoid,
proanthocyanidin 18] 3 Z#H L o]lE 3l3HE 3 209
o otniibs e Ae®E dHA AUrk (Lee
et al, 2000; Zong et al, 1991; Linch et al, 2000;
Kim et al, 2004a: Kim et al, 2004b).
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Table 1. Application rates of phosphate and potassium fertilizer in experimental plots.

Fertilizer Treatment Application rates of chemical fertilizer

(N-P,05-K20-CaO-MgO kg 10a™)

P-0 32-0-20-10-10

P-1 32-4-20-10-10
Calcium superphosphate E'i ;22-132-22(())- 1](())- l](())

P-4 32-16-20-10-10

P-5 32-20-20-10-10

P-6 32-24-20-10-10

K-0 32-8-0-10-10

K-1 32-8-10-10-10

K-2 32-8-20-10-10
Potassium chloride K-3 32-8-30-10-10

K-4 32-8-40-10-10

K-5 32-8-50-10-10

K-6 32-8-60-10-10
ZAMe A= Table 20 YEY vk £ pHE <l AEZE B T FEAMNY FHE2 gt FAE
chlg el Aol S s o i ou v)E] o12akAH]EFo] Z=713tel| waEl Zrtbste ARS
ek AkS e A gFokth =3 QR 7FE e g7t <1t 71 B ] 250% < 300% 5 A2
A2 F $32 8 kg 10a ol Ho) 300% FF<¢ 24 & P59 P-6olA wIEE T Qate] o

ke 102774 Z7H50E B¢ o) AEsE 459 2% gase ACE duwth 39 33E K2

o] g2 2 AelE YEhiA Skt 29 K-3 223 K-4oll M vhelE3t el 22l ool
A el w2 EY pH W3} 9 dAT A4S o b EA vEbd ¥HH K5 A RH GAshe A
Rl Al ekkt. ZEvl RS Aol Frhetel wel oAtk K-5¢ K-6 Agte dstdest A2
Bk Fo] EA8tE x84 2 §Hgo] Zvlete A (K20)& 50~60 kg 10a 2 3 Alu]g AJe) g
oAt AeAze] FoolddFe 23y 7IeAdFE Bok ¥
Al UrEP;}E‘r. Kang et al (2003)°] &F&2| 14 4

HEE 2 5 ASdYSE g2 A 2 A g ddda AGEe] Qi a2 <At 10
gu e AleEd vER e § Hedded kg 102" AlH]OlA] 34%0] W Zle] 40 kg 10a” A

o] ks ARG A= Table 39 WeRY Ak wp H o= 71%% st B3 AFE0 U

Table 2. Mineral nutrient contents by application rates of phosphate and potassium fertilizer in experimental soil (mean+S.D., n=3).

Fertilizer Treatment pH Total-N Av.-P:0s Ex.-K
1:5 H20 mg kg']

P-0 7.43+0.25 1,173+85 197+66"" 538+126

P-1 6.97+0.56 1,177+99 215+51° 525+114

Calcium P-2 6.860.71 117371 249+70° 450175

superphosphate P-3 6.76+0.52 1,216+80 266+56° 526+196
P-4 7.51+0.63 1,112+88 242+72° 52090

P-5 7.62+0.48 1,177+84 249+81° 568+105

P-6 6.93+0.58 1,173491 247+57° 509+123

K-0 7.36+1.22 1,072+42 229+37 221490

K-1 7.22+0.96 1,116+96 238431 30546

. K-2 7.07+1.54 1,159+53 23652 515+52°
Potassium .
. K-3 7.16+1.40 1,146+63 21527 54757
chloride 4
K-4 7.39+1.02 1,052+70 236+33 722+71

K-5 7.53+0.65 1,147+79 244+41 789+80"

K-6 7.48+1.00 1,147+91 209+37 927+75°

" Mean separation within columns by Duncan's Multiple Range Test 5% level.
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Table 3. Content of essential macro nutrients in root of Rhodiola rosea L. by application rates of phosphate and potassium fertilizer
(mean=S.D., n=3).

Fertilizer Treatment Total-N P20s K20 CaO MgO
mgkg'
P-0 5,018+587 3,793+106 37284514 1,757£158 237+20
P-1 5,079+664 5,709+345" 4,506+362 1,917+£254 202422
Calcium P-2 5,353+475 0,444+896" 3,795+290 1,984+223 19430
superphosphate P-3 5,053+585 0,957+748" 4,668+604 2,024+164 243+16
P-4 4,627+633 0,957+637° 4341414 2,015£179 15017
P-5 5,231£529 8,480+479° 3,780+326 1,899+154 224+15
P-6 5,231+480 7,796+992° 4,096+445 1,859£170 181£19
K-0 50124614 9,273+714 3,149+501° 1,855+246 182421
K-1 5,041£547 8,778+637 3,404+353" 1,788+106 175+14
Potassium K-2 5,018+487 9,293+529 4,275+296" 2,092+222 295+51
chloride K-3 4,950+563 9,461+602 4,724+257° 1,713£190 299+27
K-4 4,836+456 9,508+749 4,059+306" 1,788+174 265+33
K-5 5,535+605 8,717+599 3,621£264" 1,748+164 308+15
K-6 5,616+478 9,102+322 3,419+296" 1,661+186 25020

" Mean separation within columns by Duncan's Multiple Range Test 5% level.

Qb Ag# 20 kg 102’ oA A (stover) & A4 gz g ARATAel A Qlatu R o] AJH] gol
e 041% 183 E3} (utricles) ol M= 0.99%E P 2= o] Aol SUtste AoE 4 A
UER QT B Ao A= oAk AEE 20 kg 10a’ 9t} (Cho et al, 2000: Oh et al, 1994: Seo et al,

olN g
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HE uloE wmiglE o)Abe] dEko] ok7k 7FAsl= 1986: Cho et al, 1976). WFH, Kang et al (2003)°]
Aapol et AZFZAN ARES U] A AW APANZ
¥ Az}, W45 Rl 236 ton ha' oYW
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AT vEE B AENNESE A 4 3559 380 ton ha'® #oA YA F7hsArt 30
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Fig. 1. Yield of Rhodiola rosea L. root with application rates of phosphate and potassium fertilizer (mean+S.E.).
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g K-304 7HE =2 upelEs Hele] AAdgs U
Bhl i ZE B E7F 30 kg K20 10a'E 233 A1
THE HIEE e ALkl Xéﬁ@gi A
= ZAFolAUrE FEHES g
A ZE R 5] AJH| o

Z7lsle Zog 4#A JEdH (Cho et a]., 2000:
Oh et al, 1994), £ AFrEs Ast A F 8 kg

k

102’ I8 Ze] Hel® 30 kg 10a’ ©]5E uh9)
B Bl Fo] AhdE=E ZAog Yt o
g st Ee] AHlE EGY dRFAE 29T A
OS2 FAHL AFF 2N G52 FA AT
A A B a4y At T2 A=A
1 JEF Y EYFE ol B SRS 5=
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7hep 22 B 54 Wsty vEY vielEE B9
Tl A% AR FAHL

HiQ| 22 % 2|Z Salidroside &2k 1Aty ZE)w]
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Fig. 2. Content of salidroside in Rhodiola rosea L. root with application rates of phosphate and potassium fertilizer (mean+S.E.).
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Fig. 3. Relationship between yield and salidiroside of Rhodiola rosea L. root with application rates of phosphate and potassium
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