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Effects of Compound Application of Organic and Chemical Fertilizers

on Growth, Quality of Pogostemon cablin and Soil Nutrient
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Abstract; Pogostemon cablin belongs to Labiatae, with reputation in the domestic and foreign markets.
The Hainan Patchouli, in addition to medicine, due to high oil content, is also used to extract volatile oil
for export. To test the effects of compound application of organic and chemical fertilizers on Patchouli
plants, eight treatments of compound fertilizer mixed with organic fertilizer and chemical fertilizer were set
to study their influences on Patchouli growth, yield, oil, quality and soil nutrient contents. The
treatments were set as organic fertilizer of 100% (100% OF) , chemical fertilizer of 100% (100% CF)
75% OF +25% CF, 60% OF +40% CF, 50% OF +50% CF, 40% OF +60% CF, 25% OF +75% CF and
no fertilizer as control ( CK). The results showed that different fertilization treatments promoted the
improvement of Patchouli yield, oil, quality and soil nutrient contents, but an significant difference was
presented between different treatments. The yield and oil were the highest in 75% OF + 25% CF
treatment, which was 31.58% and 168. 10% higher than those of CK, respectively, followed by
60% OF +30% CF and 50% OF +50% CF treatments. The growth indexes of Patchouli, such as plant
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height, stem diameter, number of tillers and leaf area index, and the qualities of the 12 kinds of main

chemical components ( B-Patchouliene, «-guaiene, exogenous squalene, a-patchoulene, &-guaiene,

nerolidol, B-elemene, caryophyllene, B-guaiene, trans-caryophyllene, pogostone, patchouli alcohol) ,

water soluble and alcohol soluble extracts in 75% OF +25% CF treatment were the highest. Organic

matter, alkali solution nitrogen, available phosphorus and potassium contents in soil were higher in
100% OF, 75% OF +25% CF, 60% OF +40% CF, and 50% OF +50% CF treatments, and 100% OF

treatment got the highest values, the difference between the four treatments was not significant.

Therefore, the treatment of 75% OF +25% CF could be suitable for Patchouli fertilization scheme.
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Quality  Soil nutrients

51
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Compound application of organic and chemical fertilizer
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Tab.1 Treatments and fertilizer application rate
HBLE/ feae/
Vog:] Jiti A Ak 2
(kg-hm?)  (kg-hm?)

H1 100% 47 HLIE 5000 0
H2 75% A AL +25% {1 3750 193. 69
H3 60% A HLIE +40% {LAE 3000 309. 91
H4  50% A HLIE +50% fL e 2500 387.39
H5  40% A HLIE +60% 1L 2000 464. 86
H6 25% A HLHE +75% fL e 1250 581.02
H7 100% fLJE 0 774.78
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Tab.2 Effect of different fertilizer treatments on

growth of Pogostemon cablin

Yog:] P i/ cm XML/ em YEER AR L
HI  84.50 +1.88" 2.06+0.40*° 10=1" 1.26+0.01"
H2  100.00 +5.66* 2.46 £0.56" 14 £1* 1.53 +0.02°
H3  95.20£2.31" 2.20£0.45" 12+1* 1.41+0.05"
H4  90.40 +2.14"  2.14+£0.40" 11 =1 1.34 +0.04"
H5 80.45+1.98" 1.76+0.36"™ 8=+1* 1.15%0.01"
H6  76.21 +1.45" 1.5420.41" 91" 1.11%0.02®
H7  72.56 +1.23" 1.24+0.31" 8+1* 0.96+0.01"
CK  68.00+1.33" 1.10+0.20" 6=x1" 0.78 £0.02°

VE [ 9 A0 7 2% 0 H e, AR o A I RS ) B % 25 5
#, p<0.05, R,
2.2 AEARELEN EEFE. SHEMSHE
SEA G

AN TF) it JES Ak BT ) A o L T R B v R
FERRTR A I NI N O N P 8 1 B S s 1y
MEAAFFRRRESBE, p<0.05), 5 CK
HAEE BT AT it IE A B A 8 0 T A A, B T
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Fig.1 Effect of different fertilizer treatments on yield, oil

contents and oil rate of Pogostemon cablin

2.3 AEERLENTEEGREZIN

WEFE R AL A il R i) A ) A R R
MRS A A A BOR F R E R, K3 M
24 0 8 AURIA] it AT AL T A i 2Rk
SEBLST IR o 5 A it I Ak B B JEC At it I A
WAE— R LR ) A A R Al b 12 Bl
WAy (BT R - BRI o)
AU S- AL A AR o RSl B L B-ME A A L S 04T
Mo BRI AT FM ) TEEE LR

M) o 2RI 12 Ak 2% o3 3 i B AR 2.35% ~
90. 00% Z (1] o -y H X 12 B4k 2% B4 38 I i B A
1.26% ~98.67% Z [f], H A1 LL H2 B4k 22 i &
e . Hykoh H3 H4 HI1 H5 H6 H7. H2. H3.
H4 1 2% & T H6 (H7 ,CK, A7 HLIE 14k 27 i it 4 2
o A HUIETC LG5 R, A R T3 T A A Ak
FE2E RSy o 5 AN i A Kb BEAH BE , 4% i R &b B 2 A [A]
FERESR ) 1KV A B R e R W) & & G IR
H17.00% ~55.00% .4.00% ~29.34% .8.85% ~
58.48% 5.93% ~39.21% , H: L H2(75% 4 ¥l
HE +25% AR ) i) & & i, B % & T H6 (H7 [CK,
e 2 frR

M5 AT LA Y, 454 PR 4 38 H HILT BE 5 A AL
JIES e 7 b B8] F 3 o 3, BDHT CEAOEA LR ) &b
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Tab.3 Effect of different fertilizer treatments on main chemical components in shoot oil of Pogostemon cablin %

e W5y L
H1 H2 H3 H5 H6 H7 CK

B-J HEH M 118 £0.06">  1.63 +0.09" 1.55+0.07° 1.45+0.06"  1.24+0.05"  1.02+0.03">  0.98£0.07"  0.89+0.02"
o-fi B AR 2.01£0.05"  2.33£0.08"  2.26+0.10"  2.14£0.09°  1.96+0.09"  1.56 +0.07"  1.450.10" 1.23 £0.08"
R 1.32£0.04®  1.95+0.07° 1.76 £0. 06" 1.45£0.05*  1.20£0.07*  1.23 £0.09" 1.20 £0.08" 1.12 £0.06"
o] AR 1.04 +£0.03*"  1.33 £0.05" 1.24 £0.08" L11£0.02*  0.97+0.04"™  0.8920.07"  0.78 £0.04>  0.70 £0.01"
3- WA 3.84+0.16™  4.56+0.24"  4.24+0.36"  4.02£0.42°  3.51£0.23*  2.87+0.16"  2.61£0.09"  2.43+0.04"
R I 2.87+0.12"  3.85£0.19° 3.54 014" 3.05+0.34"  2.58+0.14"  2.2420.24"  2.15+0.14>  2.07 £0.06"
B-H5 A I 2.66 £0.10% 3,12 £0.27° 3.01 £0.13*  2.86 £0.26°  2.57 £0.12°*  2.46+0.13">  2.30£0.10>  2.16 £0.08"
SaNE 0.88 +0.01*  1.12+0.07" 1.08 £0.05° 0.98£0.06"  0.89%0.08"™  0.75£0.05"  0.69%0.03"  0.65+0.02"
B-@ A AN 3.32£0.14™ 3,98 £0.16° 3.65+0.27"  3.56+0.19*  3.12+£0.42"  3.02+0.34"  2.95+0.16"  2.75+£0.07"
RA-T & 5.8920.23"  7.05%0.56"  6.63+1.23"  6.12£1.03*  5.76+1.24"  526+1.03"  5.06£1.05"  4.7320.15"
SRR 11.08 £2.13*"  12.34 +£2.56*  11.98 £2.56  11.25+2.35* 10.86=1.12"" 10.12£1.98"  9.63=1.88"  9.04 +0.21"
)R 48.61 £6.25"  51.55 £8.15"  50.45 £7.42°  49.05£4.56"  46.56 £5.26™  45.25 £6.02"  41.3726.14"  40.42 +2.56"
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Tab.4 Effect of different fertilizer treatments on main chemical components in leaf oil of Pogostemon cablin %
hb B
(%= Wi
HI H2 H3 H4 H5 H6 H7 CK

BT EEH M 2.01 £0.06™  3.00 £0.23° 2.55 0. 45* 2.35£0.32*  1.85%0.12>  1.70 £0.08" 1.63 0. 13" 1.54 £0.06"
o- AR 7.54+0.56™  9.52+0.75" 8.18 =1.02° 7.98 £0.56"  6.68+0.45"  6.13£0.74"  5.55+0.98"  5.070.12"
oA R 4.65+0.36™  5.54£0.20"°  5.04£0.51"  4.8920.72"  4.35x0.51"  4.02£0.62"  3.8920.54"  3.52:0.23"
o] ERRK 4.02£0.24"  5.2520.32" 4.96+0.48"  4.56+0.34"  3.71%0.35"  3.23£0.76"  2.97=+0.38"  2.78 +0.10"
3- ARG 6.96£0.63™  7.62+0.96"  7.41+0.61*  7.21£1.01°  6.15+0.62*>  5.86+0.74>  5.63£0.53"  5.56+0.27"
-5 18 i 5.05+0.51%  6.56£0.43° 6.29 +0.42° 6.09 £0.86"  5.46+0.23>  4.56+0.89" 4.01 £0.47° 3.87 0. 10"
B-Hi A M 2.58 £0.27"  3.28+0.34*  3.07£0.31*  2.78£0.12*  2.36+0.10°* 2,01 £0.14"  1.84+0.09"  1.70 £0.09"
SO 1.06 £0.09*"  1.33 +0.08" 1.21£0.10* 1.19+£0.10*  1.12£0.08*  0.97+0.04"  0.88+0.05"  0.71+0.07"
B-Ar Al A M 1.23£0.06*"  1.49 +0.06° 1.38 +0.20" 1.27 +0.08* 1.17 £0.07**  0.98 £0.05" 0.87£0.04"  0.75£0.04"
AT & 5.8320.98"  7.52£0.63"  6.76£0.89"  6.12£0.56"  5.55+0.65""  5.18+0.58"  4.86£0.86"  4.5520.53"
R 30.45 £3. 15" 34,62 24.12°  32.01 £5.01*  31.04 £4.12*  28.76 £3.25""  27.86 +3.13"  26.04 £2.45"  25.56 22.10"
| 12,05 +1.63*" 1662 +£2.03*  14.83 +1.85*  13.63 +2.01° 11.42+1.98* 10.78 +1.86"  9.78 £1.65"  9.56 +1.98"

& 2

AN [7 it A Ak %6 3¢ HE ) 1) 5 T

Fig.2  Effect of different fertilizer treatments on

extract of Pogostemon cablin
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Tab.5 Effect of different fertilizer treatments on soil nutrient contents of Pogostemon cablin

sk B AU/ (g-kg ™) PR A/ (mg-kg ™) ML/ (mg-kg ™) ML/ (mg-kg ™)
HI 14.23 +0. 43* 125. 45 +2.76° 30.55 +0. 85° 240.34 +6.21°
H2 13.67 £0.41° 123.12 £2.69° 29.23 +0. 85° 239.78 +6.19°
H3 13.12 £0.39% 121.21 +2. 64° 29.01 +0. 67° 239.01 6. 17°
H4 12.53 £0.30® 120.01 +2. 60° 28.56 0. 56° 230. 67 +5.92°
H5 12.02 £0.25% 118.29 +2.55° 27.89 +0. 46° 227.09 +5.81°
H6 11.34 +£0.24% 116. 54 +2.50° 27.01 +0. 35° 225.54 £5.77"
H7 10.54 £0.28% 108.53 +2. 26" 26.48 +0. 46° 218.01 +5.54°
CK 9.34 0. 28" 100. 72 2. 92" 19.12 £0.57" 210.23 +5.31"
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A BRI . A [ A 24 6 2 R o0 A 2 2 LY
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Wi, G A AT B S8 2% P X ) A 4 il 3 B
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