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Table 1. Soil properties of the field experiment before trial inMar. 1991.

Soil layer Text pH 0.M. P,0s K,0 Cal MgO CEC
(cm) (%) (%) (kg/ha) me/100g
0~15 Sil 6.5 2.0 308 257 7,675 525 14.3
15~30 Sil 6.9 1.8 44 104 4,347 125 12.7
30~45 Sil 7.2 1.5 169 246 6,125 239 10.8
>45 Sil 6.9 1.2 352 352 6,853 424 14.0
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Table 2. Analysis of the soil properties after field experiment in Aug. 1994

Treat, ' Text pH 0.M. PO, KO Ca0 MgO CBC
(%) (%) (kg/ha) me/100g

o NPK, Sil 6.5 2.4 399 234 6,459 321 13.5
5 NPK, sil 6.3 1.9 428 233 4,834 297 12.5
5 & NPK, sil 6.5 2.2 352 222 6,618 332 13.8
R NPK, Sil 6.5 2.1 380 216 6,710 305 12.5
£ NPK, Sil 6.5 2.3 392 241 6,512 304 13.8
= Mean 6.5 2.2 390 229 6,227 312 31.2
NPK, sil 6.5 3.1 504 272 6,429 306 14.6

= & NPK, Sil 6.8 2.9 363 231 5,265 269 13.9
&= NPK, Sil 6.8 3.1 283 267 6,526 338 15.2
o £ NPK, Sil 6.5 2.9 484 178 6,004 256 14.3
= 8 NPK, sil 6.5 3.0 506 279 6,179 319 14.6
Mean 6.6 3.0 428 245 6,081 298 14.5

'N, > N, as for 75 ~ 150kg/ha, P, ~ P, as for 90 * 180kg/ha and K, » K, » K,
as for 100 ~ 200 and 300kg/ha.
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FZa MAFBENETAAZEXAENAEZERERMECEE (31 £8)
Table 3a. Effect of applied organic manure and N.P.K on yield and quality for amachazruforum

in 1992. v
Jul.91 Oct .91 Mar.92 Fresh Index

Treat. ' V. DWR FVW. DVE F.W DWE Yield ' T-Sp. *D.W.R.

kg/ha %  kg/ha %  kg/ha % kg/ha % %

o NPK, 3,482 2,955 12.0 1,549 11.8 7,986 100 7.8 11.9
g NPK, 2,536 2,750 11.2 1,305  11.1  6,591° 83 5.8 11.2
5 £  NPK, 3,582 2,705 1.1 1,432 113 7,719 97 5.5  11.2
% E  NPK 3,577 2,523 12.3 1,683  11.9 7,733 97 5.0 12.1
5 NPK, 3,373 3,000 11.7 1,619  12.0 8,083 101 9.0  11.9
= Mean 3,300 117 2,805 11.7 1,518 11.6 7,623 (1000  16.6  11.7
5 NPK, 3,582 3,409 13.3 1,563  12.2  8,554% 107 18.2  12.8
g NPK, 3,918 2,977 11.9 1,388  11.5 8,283 104 19.0  11.7
28 NPK, 3,327 9,727 11.5 1,543  11.6  7,597° 95 16.0  11.6
?gz NPK, 4,136 2,659 12.5 1,531  11.9  8,326" 104 6.0 12.2
° NPK, 3,936 3,482  12.4 1,644  12.2 9,062 114 18.9  12.3
= Mean 3,780 12.1 3,061 12.3 1,53  11.9 8,365 (110> 17.1  12.1

'"The same as table2.
Means followed by the same letters in the same column are not signifcantly
different according to DMT ( p=5% ) °
ST-Sp. as for Total Saponin.

£=b  HAEBRENRARA=ZEXFARHAEZERRGECTE (824K)
Table 3b. Effect of applied organic manure and N. P. K. on yeild and quality for

amachazuruforum in 1993.

Jul.92

Oct.92

Fresh yield. ?

Treat. ! F¥. DWR. _ F¥. DWR kg/ha Index T'So/p' ! D'“,f/'R'
kg/ha % kg/ha % ’ ’
o NPK, 2,007 117 1,008  12.0 3,175° 00 12.25° 119
§ . NPK  Len 108 562 11.2 1,983 63 .25 11.0
5%  Npk, 1,572 108 642 11.1 2,214° 70 11.75 11.0
2§ NPK, LM 1L 828 12.3 2,602 82 12.25 12.1
& NPK, 2,014 115 1,045 1.7 3,059° 96 14.50 11.6
£ Mean 1,772 113 835 1.7 2,607 (100)*  12.40 11.5
5 NPK, 2,620 12.9 1,347  13.3 3,967° 125 14.%5 3.1
§ NPK, 1,585 115 707 11.9 2,202 72 13.38 11.7
28 NPK, L1 113 965 11.5 2,916" 92 12.75 1.4
53 Nk 20 120 841 12.5 2,981° 94 13.25 12.3
s NPK, 2,626 123 1,520  12.4 4,416° 131 15.50 12.4
= Mean 2,184 12.0 1,07  12.3 3,260 (125  13.83 12.2

I,

~

“The same as table 3a.
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Zeo MAARIEHMEARZ2EXHEH A EZERRGECEE (84 )
Table 3c. Effect of applied organic manure and N. P.-K. on yield and quality for

amachazuruforumin in 1995,

Jul.91 Oct.91 Mar.92 Fresh 3
Treat. FW. DWR FW. DWR FVW. DWR Yield’® fodex T2 g,
ke/ha % kgha % kgha % kg/ha %
o NPK, 3,482 2,955 12.0 1,549  11.8 7,986 100 17.8  11.9
go NPK, 2,536 2,750 11.2 1,305  11.1  6,591° 83 158  11.2
55 NPK, 3,582 2,705 11.1 1,432 113 7,719 97 15.5  11.2
3§ NPK 3,527 2,523 12.3 1,683  11.9 7,733 97 15.0 121
= NPK, 3,373 3,091 11.7 1,619  12.0 8,083 101 19.0  11.9
= Mean 3,300 11.7 2,805 11.7 1,518  11.6 7,623 (100)* 16.6  11.7
5 NPK, 3,582 3,409 13.3 1,563  12.2 8,554 107  18.2  12.8
8 NPK, 3,918 2.977 119 1,388  11.5 8,283 104 19.0 1.7
2 & ONPK, 3,3 2,727 11.5 1,543  11.6 7,597 95 6.0  11.6
BS  NPK 4,136 2,659 12.5 1,531  11.9 8,326 104 16,0  12.2
S NPK, 3,936 3,482 12.4 1,644  12.2 9,06 114 189  12.3
= Mean 3,780  12.1 3,051 12,3 1,58  11.9 8,365  (110)® 17.1  12.1

1,

[

3The same as table 3a.

R ARAIZERAEHAIESHEERLEC R Y

Table 4. Effect of N rates on yield and quality for amachazuruforum.

Organic manure 4t/ha Organic manure 0t/ha Mean
1 Index
Yr. Treat. Yield T-SP. Yield T-SP. Yield T-SP,
(kg/ha) (%) (kg/ha) (%) (kg/ha) (%) %
92 N 8,280 19.2 6,590 15.8 7,440 17.5 90
4 N, 8,550 18.3 7,990 17.8 8,270 18.0 100
93 N 2,290 13.4 1,980 11.3 2,140 12.4 60
& N, 3,970 14.3 3,180 12.3 3,580 13.3 100
95 N, 8,750 11.2 6,230 10.9 7,490 11.1 68
& N, 12,330 12.6 9,730 11.1 11,030 11.9 100
Vean N 8,520 15.2 6,410 13.4 7,470 14.3 77
N, 10,440 15.5 8,860 14.5 9,650 15.0 100

'"The rates of N are the same as table 2.
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Table 5. Effect of P rates on yield and quality for amachazuruforum.

Organic manure 4t/ha Organic manure 0t/ha Mean .
Index
Yr. Treat.' Yield T-SP. Yield T-SP. Yield T-SP.
(kg/ha) (%) (kg/ha) (%) (kg/ha) %) %
92 P, 7,600 16.0 7,720 15.5 7,660 15.8 93
4 P, 8,550 18.2 7,990 17.8 8,270 18.0 100
93 P, 2,920 12.8 2,210 11.8 2,570 12.3 72
= P, 3,930 14.3 3,180 12.3 3,580 13.3 100
95 P, 7,750 10.8 7,590 9.0 7,670 9.9 70
=3 P, 12,330 12.6 9,730 11.1 11,030 11.9 100
Vea P, 7,680 13.4 7,660 12.3 7,670 12.9 79
vean P, 10,440 15.4 8,860 14.5 9,650 15.0 100
'The rates of P,Os are the same as table 2.
A FARAMEEAEHAESHERRGNECEE
Table 6. Effect of K rates on yield and quality for amachazuruforum.
Organic manure 4t/ha Organic manure 0t/ha Mean 15 B
Yr. Treat.! Yield T-SP. Yield T-SP. Yield T-SP. ”
(kg/ha) (%) (kg/ha) (%) (kg/ha) %) "
92 K, 8,330 16.0 7,730 15.5 8,050 15.8 93
K, 8,550 18.2 7,990 17.8 8,270 18.0 100
= K, 9,060 18.9 8,080 19.0 8,570 19.0 104
93 K, 2,980 13.3 2,600 9.8 2,790 12.8 78
K, 3,970 14.3 3,180 11.1 3,580 13.3 100
4 K, 4,150 15.5 3,060 11.5 3,610 15.0 101
95 K, 9,410 9.7 7,640 9.8 8,530 9.8 77
K, 12,330 12.6 9,730 il.1 11,030 11.9 100
E K, 13,670 11.8 10,550 11.5 12,110 11.7 110
K, 8,870 12.9 7,690 12.4 8,290 12.7 86
Mean K, 10,440 15.4 8,860 14.5 9,650 15.0 100
I\ 11,370 15.4 9,320 15.3 10,340 15.4 107

'"The rates of K,0 are the same as table 2.

W AERIENETA S ERAEH A ESER CREREITSE

REH AT HEINERREARBERIETE  BRECERTH  BRAER
FERL d4t/ha 2 REEFEF LA HAEREN ZEESS » 8AEEHK 98,250 7T
(HIBREBERETIERE ) FA=ZBEFKHAEPLL 150-180-300kg/ha & i H fil
KAE SRR EABIEE2 150-180-200kg/ha 2 B i » 3@ 111,560 7T K fl
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HHILE 2 268,540 7T - BRI A LG AEE BB BE RS H/EME -

KL WHEREHEA="EXHERE AEZSRERSTMH(AE)
Table 7. Evaluation of profit from the application of organic manure and N. P. K. rates

fdr the cultivation of amachazuruforum. (kg/ha)

Treat. D.W. Cost of fertilizer and labor. (NT$1000)
tio Price ., Comparison
pmdsc (NT$1000) raw profit o ofit
F70) (NT$1000) (NT$1000)
(kg) OM. AS, SP. FC.  Labor price Total
o o NPK, 1,022 664.30  32.00 0.99 2,27 1.60 3,00 39.86  624.44 48.88
2T NPK, 1,253 814.45 32,00 2.63 2.27 1.60 3.00 41.50 772,95  197.39
ST NPK, 922 599.30  32.00 2.63 0.57 1.60 3.00 39.80  559.50  -16.06
o B NPK, 1,064 691.60  32.00 2.63 2.27 0.60 3.00 40.50 651,10 75.54
= B NPK, 1,364 886.60  32.00 2.63 2.27 2.60 3.00 42,50 844,10  268.54
Mean 1,125 731.25  32.00 3.00 35.00  696.25 98.25
©  NPK, 737 499.05 0 1.64 3.40  2.00 0 7.04  472.00  -103.56
g . MK 1,019 662.35 0 328 3.40  2.00 0  8.68 575.56 0.00
S & NPK, 888 577.20 0 3.28 170 2.00 0 6.98 570,22 5.34
3 g NPK, 834 574.60 0 3.28 3.40 1.00 0 7.68  566.92 8.64
S NPK, 1,072 696.80 0 3.28 3.40 3.00 0 9.68  687.12  -111.56
= Mean 920 598.00 0 0 598.00 0.00

Note + 1.The cost of production is only estimated by the fertilizers and its
application labor.

2.The production of dry up-ground part of amachazuruform is estimated by
NT$650 per kg.

3.Price of fertilizer for OM. AS. SP. and PC. Are NT$8.0, 4.6, 3.4, and 6.0
per kg each one respectively and cost of labor is for NT$1,000 each day.
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Effect of Fertilization on Yield and Quality for
Amachzuruforum(Gynostemma pentaphyllum Thunb.
Makino)

Chang, Moa-shen and Tai-chun, Chou'

Summary

The experiment had been carried out at this station since 1991. The
purpose of this study was to find out reasonable management of fertilization
for the yield and saponin content of amachzuruforum. The trial layout was
used SPD with four replications, organic manures 4ton / ha and without
organic manures for mainplot and the amount of incomplete N.P.K.
combinations as 75-180-200,150-180-200,150-90-200,150-180-100,and 150-
180-300kg/ha for subplot, on schist alluvial soil Js. series, moderately
shallow ( > 30cm) , imperfect drainage, silt loam at Taitung city.

For four years experiment, the results showed that the application of
organic manures 4t/ha could be increased the yields of amachazurruforum by
10% in 1992 and 25% in 1995, compared to without organic manures. The total
saponin content was also increased by 0.5~0.7%. The total amount of N.P.K.
fertilizer that N-P,0,-K,0 seemed as optimum in 150-180-300kg/ha was
reasonable for amachazuruforum, compared to medium amount as 150-1830-
200kg/ha,the yield was increased by 1-10% and the total saponin content was
also increased by 0.7~ 1.2%. As for the effect of N.P.K. amount on the yields
and saponin content, it seems as if nitrogen and potassium were more affected
to fresh yields and then phosphate and potassium were to the total saponin

content.



60 EHERFEWRBHRRMBNE

Key words: Gynos temma pentaphyllum, Yield, Fertilization, Quality,
Saponin,

'Associate Soil Sientist and Assistant of Taitung DAIS.






