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Effects of combined application of N, P and K on yield and active ingredient
content of rhizome of Paris polyphylla var. chinensis

LIU Zhe', ZHONG Hai-rong', WEIZE Ri-sha', YANG Zheng-ming”, CHEN Yu *, LIU Yuan®
1. School of Pharmacy, Southwest University for Nationalities, Chengdu 610041, China

2. Ethnic Medicine Institute, Southwest University for Nationalities, Chengdu 610041, China

3. College of Agronomy, Sichuan Agricultural University, Chengdu 611130, China

Abstract: Objective To research the effects of different gradient levels of N, P, and K of rhizome of Paris polyphylla var. chinensis
yield and quality, determine the optimal fertilization scheme and provide a scientific basis for rational fertilization. Methods The
three-factor five-level quadratic general rotation combination design was adopted for field experiment, correlation measurement and
data analysis were carried out, and the effects of combined application of N, P, and K on weight gain rate, total saponin content, ash,
moisture and extracts were investigated. Results The established regression equations reached significant levels. When applying
41.66—52.60 kg/hm® of N, 181.38—244.38 kg/hm® of P, 24.16—35.20 kg/hm® of K, the rhizome weight gain rate of P. polyphylla
var. chinensis was greater than 81.72%; When applying 45.48—53.83 kg/hm? of N, 179.98—236.83 kg/hm? of P, 29.80—39.95 kg/hm?
of K, the total saponin content in the rhizome of P. polyphylla var. chinensis was greater than 11.09%; When applying 28.01—37.79
kg/hm® of N, 127.18—209.18 kg/hm? of P, 25.27—34.09 kg/hm? of K, the extract content of the rhizome of P. polyphylla var. chinensis
was more than 14.31%. Conclusion The optimum fertilization amount on the rhizome of P. polyphylla var. chinensis was as follow:
37.79—45.48 kg/hm® of N, 181.38—209.18 kg/hm? of P, and 29.80—34.09 kg/hm® of K.
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Table 1 Factor and level

. SES SEBR AL /(g 7 )
e N P K N U P GBS K CHRRRED
—1.681 8 0 0 0 0 0 0
-1 6.14 8.18 6.14 13.34 68.18 12.03
0 15.14 20.18 15.14 32.90 168.18 29.68
1 24.14 32.18 24.14 5247 268.18 47.33
1.681 8 30.28 40.36 30.28 65.81 336.36 59.36
A 9 12 9
#2 HERITEZRER
Table 2 Experimental design and implementation plan
RE (CIEwES BRANX AL /g
N (XD P (Xy) K (Xy) N (JRE) P i AT ) K (BRERE)
1 1 1 1 1 258.65 6433.10 113525
2 1 1 -1 1 258.65 6433.10 288.62
3 1 -1 1 65.00 1635.50 113525
4 1 -1 -1 1 258.65 1635.50 288.62
5 -1 1 1 319.99 6433.10 1 135.25
6 -1 1 -1 319.99 6433.10 288.62
7 -1 -1 1 319.99 1 635.50 113525
8 -1 -1 -1 319.99 1 635.50 288.62
9 —1.6818 0 0 0.00 4034.30 711.94
10 1.681 8 0 0 1 578.64 4034.30 711.94
11 0 —-1.681 8 0 789.32 0.00 711.94
12 0 1.6818 0 789.32 8 068.61 711.94
13 0 0 —1.6818 789.32 403430 0.00
14 0 0 1.681 8 789.32 403430 1423.87
15 0 0 0 789.32 4 034.30 711.94
16 0 0 0 789.32 4 034.30 711.94
17 0 0 0 789.32 4 034.30 711.94
18 0 0 0 789.32 4 034.30 711.94
19 0 0 0 789.32 4 034.30 711.94
20 0 0 0 789.32 4034.30 711.94
1 18 16 2 7 5 13 3 19 4
9 10 8 17 11 6 12 20 14 15

1 NXPBEHLHE
Fig.1 Plot random layout
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(1) XTI VA i 46 RSB R L AE B AT 1
XTHE S 5.06 mg, BRI VOE 25 2] 25 mL 2,
B 75 0T Bt VA

(2) LTI RH &: EE R MAR 2R
5, 50 CHAFRe s, of 3 50, BR8N
Ko HUFERA AR, FEFRE 0.50 g, H 50 mL HfEE
W T RZEERIE, §FERE 4 h J5HA 30
min, LA 35000 t/min & &0 5 min, JEd. iR
EESE 1R, & 2 I, 45 “CIUEIEZE R
BF, FREHHEER, ©AE 10mL 2, 1FAH
MR AR,

(3) bruerh R A2 h]: BU IR SIAR, e
H{ 0.50. 1.00. 1.50. 2.00. 2.50. 3.00. 3.50 mL, %}

B, 2 NE &R SmL, #21)5n%E, F60 C
K 15 min J5, VKKIIREAEIRER, T 406 nm Ak
MEPICE (4D, VLB AT, DlE e
H DRSS RS (0O, A ERNPFR (D),
HIVERRER L, RBILPEREFEAR Y=0.006 8 X+
0.028 6, *=0.999 4, LKW, 7 20.24~141.68
pg/mL N EAE R XSRS 4 (5 2R 14
PER R IBbRAE & W %, e 4 148,
MR AR E M 2677 R H S A A R AR R T
FR) o 5
2.5 HIESHSE
HH 48 FH Excel 2010 BPFEAT 208 (1 36 5R0 7
AEFE, FRYE DPS 7.05 ks Ab P & G edls #E 47 [
BERY B gEr,  FF EAHT
3 ZERENHR
3.1 A[EHERE TEEHEYE KIEIRNE
FEEEAS /N X ) A R BEHLIE B 5 Bk L
REEH, IR “2.4.07 TR Gt AR R E AR
AR 3.

R 3 TEMERLEIEEFENE KIERINFN (X £s,n=5)
Table 3 Effect of different fertilization treatments on growth index of P. polyphylla var. chinensis (X xs,n=75)

% =] M /em? ZE/em  ZFEH/em ARZEH/em FHREUE BRKIEK/em WESFE/g
1 6743+14.60 2992+ 429 0.80%+0.18 2.90+045 3.40%£037 2775+ 591 21.55+ 6.40 4930+ 7.68
2  68.03+1224 3234+ 516 0.83+0.13 2.95£0.17 3.03£0.40 23.75%= 4.86 22.00+ 6.82 34.06+12.24
3 5828+ 540 33.81% 736 0.78+0.17 2.93+£0.39 248%0.34 24.50% 5.45 21.53+ 1.46 27.08+ 6.96
4  64.75£13.99 4529+1624 0.88+0.10 3.38%+1.05 3.374+0.81 18.00£ 5.60 20.38+ 4.75 48.74% 5.59
5 51.23%+11.68 33.12+£19.93 0.68+0.15 3.00£0.67 2.50+0.50 16.25%£13.99 19.38+ 8.26 2722+ 6.42
6 53.20%20.55 32.00+ 7.83 0.64+0.17 2.72+£0.36 3.28%+0.78 2240+ 8.81 17.84+ 3.20 4752+ 497
7  59.98+17.09 40.57£17.24 0.70+0.16 2.95+£0.37 3.50+0.60 29.00%= 5.29 18.48+ 2.65 39.02+ 5.43
8 62.15%+ 1.60 44.1+15.69 0.85+0.19 3.50+0.50 2.95+1.19 27.25+ 7.80 19.05+ 2.09 47.06E= 9.71
9 57.13%x 1.15 23.13%£ 933 0.83+0.13 2.78+£0.60 3.33%+0.22 20.25% 4.43 22.08+ 6.66 4228+ 7.02
10  4938+18.70 26.83%+ 9.67 0.75%£0.17 2.85+0.68 3.00+0.87 25.50+10.97 20.53+ 6.95 29.68+ 8.90
11 60.73£18.01 31.33%+12.63 0.65%£0.10 2.53+0.92 3.50%+0.71 17.50+ 4.12 17.80£ 2.59 4392+ 9.79
12 5153+ 781 31.16+11.86 0.85+0.19 2.60+0.14 3.50+1.14 21.50£15.80 23.40+11.21 4798+ 6.08
13 5273+ 333 29.64+13.70 0.78+0.17 2.40+098 3.58+0.74 12.35+ 6.69 15.58+ 3.69 4524+ 4.82
14 59.63+11.26 2745+1149 0.75£0.19 3.13+0.48 3.50%+0.50 18.75+ 6.02 20.83+ 6.88 42224+ 427
15 4223+ 4.04 27.72%£15.03 0.75£0.21 3.08+0.47 2.90+1.02 28.50+12.77 16.60+ 4.31 34.84+10.87
16 50.18%+ 7.18 31.14%= 3.63 0.65£0.06 2.85+0.17 3.20+039 29.25+ 4.50 2585+ 6.14 33.26+ 8.16
17 59.13£15.13 35.79+12.86 0.85+0.24 3.15+047 2.88+0.06 21.75+ 4.11 19.63+ 4.64 3992+ 4.82
18 66.73+ 452 2971+ 262 0.80%£0.14 3.15+0.24 3.10+0.70 18.50*+ 592 17.43+ 3.39 36.62+ 5.78
19  5538+10.46 3439%+1933 0.75%£0.17 3.10+0.74 3.60£1.05 20.25+10.21 22.03+ 6.87 49.64% 5.46
20 54.85%13.97 3572%£10.63 0.73£0.10 3.00+0.34 3.85+0.69 22.00+ 6.48 21.48+ 2.99 38.72+ 5.73
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HE 3 AT, M FHACEMAE, Hkm. 2R
ML, ZESRML. MRZEML. mhmEAR. REAUREK. iR
SR 25 s PP ITE R 68.03~42.23
cm, HA 2 S/NX PR E R A, 15 50Xk
N, BT RN 57.23 em; I RTHIFREIT
BTG FIE 45.29~23.13 cm®, it 4 S/ X P-4
Hi R, 9 S /NPT A BN, RS 3H AR
N 32.76 em®;s ZEMLFHITEEE 0.88~0.64 cm, JE
4 S/ NX bR R, 6 SNk R,
AR E N 0.77 cm; ZEHEH P V8 EAE
3.50~2.40 cm, HH 8 S/NX I, 13
5N X PR ZE R A, AT 2R R N 2.95 em;
FRZEF A T EJVE I 3.85~2.48 cm, Hirf 20 5/) X
SRR A IR, 3 5 /INX IR 2R A, AT
BIRZEMN 2.95 em; ZUREL I FRNERIZE 29.25~
12.35 4, b 16 S/NXPFIZUREURZ, 13 5/)
X PR AR D, Bk SN 22.25 cm;

KR K 78 I E 25.85~15.58 cm, Hirb 16 5
NP EAR KA, 13 5/ X PR KR
Kk, BARPFIRKAMEEKAN 20.17 cm; R
JRENFEIVEEIE 49.64~27.08 g, Hr 19 5/hIX
PIRRZEEE R B, 3 5/ X PR 2R i
N, BERST IR ZEEE T BN 40.22 g

3.2 AEEBENEEZRIRZRENF

20 /XK E AR ZERE L IR K A3 R R
A e 45 R R 4.

M 4 TJA, SRER 20 AR ZERE SR
KAy BEBAE 10.02%~10.93%, AR, &
BEAE. 20 HEEERZEN DK NS EE
1.06%~3.68%. i 10 S/ PNXEERIK, T
1.78%; 11 S/NX & &R m T HAb/NX . 20 47
A6 E AR ZE R S R AT IR 7y M TE 0.03%~
0.60%. 20 {4 AR 220 K BEIR ) 8 B AE
10.38%~17.98%, Hr 3 5/NXEHYEERD,

R4 EEHREKS. ROMZHMEE (X £s,n=3)

Table 4 Moisture, ash and extract content of rhizome of P. polyphylla var. chinensis (x xs, n=3)

G5 KT 1% KI3% BRANIE IR 3 1% /%
1 10.174+0.13 2.661+0.17 0.33+0.03 13.7740.01
2 10.82£0.09 2.90+£0.17 0.3610.02 14.29+0.03
3 10.41£0.04 3.58£0.10 0.03£0.07 10.38£0.07
4 10.23£0.06 3.0610.14 0.43£0.08 15.0810.04
5 10.70£0.00 2.54+0.08 0.40+0.00 13.77+0.14
6 10.65+0.08 1.78£0.05 0.26£0.02 12.18£0.07
7 10.91£0.04 2.43£0.08 0.30£0.04 12.58+£0.07
8 10.77£0.06 2.4310.03 0.20£0.08 12.381£0.43
9 10.46%0.00 3.15£0.08 0.4310.03 1437x0.14

10 10.93+0.18 1.06+0.55 0.30£0.07 10.99£0.36
11 10.39+0.12 3.68+0.11 0.46+0.10 16.58+0.07
12 10.02£0.16 3.15+0.11 0.36+0.08 13.78£0.21
13 10.51£0.10 3.07+0.13 0.46+0.05 13.78£0.21
14 10.43£0.06 3.16£0.07 0.60+0.05 12.9810.07
15 10.24+0.08 2.94%0.71 0.38+0.02 17.9810.28
16 10.47£0.04 2.6810.09 0.33£0.10 17.17x0.14
17 10.6710.07 3.07%0.13 0.26+0.07 15.6410.12
18 10.52+0.04 3.14£0.00 0.360.09 15.5840.00
19 10.18£0.04 3.25+0.10 0.60+0.16 16.28+0.11
20 10.20£0.03 2.98+0.07 0.43+0.05 16.6810.18
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15~20 5/NXCPAT/NX, BEARIR A & v,
TEREN 15 50X,

PG E 25 8L) 2015 SRR E AR K AT
T 12.0%. SR AT 6.0% BRANETEK 5
AFEIE 3.0%. B2 HYEEAKT 10.0%, #T
ARIDNXFER K BRIy BAEEK D  R
B BRI AARE

MR PRS- 46 B A AR 22 ()3 2, AR AR
EWBRHEEU KD Koy REYEEE, #
ik UG F e e A e iR AT e, RV
B PRREAEXS 7K 3y K5 S BRANHE IR 43 B MR AN ¥
%, EXREMER, METFSELREYMEEN
M, BARTSILILE 5.

320 HrEmiaigsr RER S IRsE R, dAHRE
R, AT AR (XD, BRI (). FIIE () HiE
HABAEIAR ZE Y E R A HCERR (Y), fRE
MR ZE R B S B R (). REMR

ZRREYENAECEABR (Y3): ¥V,=68.364 35+
23.431 84 X, +18.482 02 X,—4.397 54 X;+8.757 08
X2 +12221 90 X,°—1.416 42 X;°+13.986 25 X, X, +
5.183 75 X,X;+6.326 25 XoX; (1); Y,=11.228 86+
2.451 36 X;+1.390 91 X,+1.145 87 X;+0.569 99
X:2—0.911 40 X,°+0.135 12 X3*+0.482 50 X.X>+
1.105 00 X;.X5—0.752 50 XoX5 (2); Y3=16.571 87—
0.225 12 X;—0.081 94 X,—0.349 67 X;—1.480 29
X2—0.596 41 X,"—1.232 81 X5*+0.201 25 XX, —
0.876 25 X1.X3+0.696 25 XoX; (3).

S _BIR T FEREAT SAUEARG S, THELE R R 6.
M 6 AT%, X Y. Ya. Ys [BUAGRERET 5 200 #T
Yy VAT FELE F RS R, By (RIS BEINR 257K, Fi(LD)
AR, RUNZENE TG EAEATRE, ISR
T A REER TR R . Yo Vs I RELE
FRET, FR)s FriBBIREKT, Fupn Fue i
F, RUNZEVATT RGBT, SR A,

F5 MBI EREEASIIEER (X £s,n=3)

Table 5 Matrix of experimental design and results (X s, n =3)

Ui Gl 2/ % RETF/% &Y%
X X, X3

1 1 1 1 155.2340.34 18.48+0.24 13.77+0.01
2 1 1 -1 134.77+1.28 14.32+0.78 14.29+0.03
3 1 -1 1 74.06+0.59 12.87+0.46 10.38+0.07
4 1 -1 -1 67.31+0.89 8.62+0.80 15.08+0.04
5 -1 1 1 77.02+1.27 9.68+0.14 13.77+0.14
6 -1 1 -1 65.70+1.48 12.86+0.77 12.18+0.07
7 -1 -1 1 40.20+1.56 8.92+0.59 12.58+0.07
8 -1 -1 -1 65.78+0.77 6.17+0.31 12.38+£0.43
9 -1.6818 0 0 56.4340.69 7.18+0.78 14.3740.14
10 1.6818 0 0 138.094+2.37 17.1840.22 10.9940.36
11 0 -1.681 8 0 87.13%+1.58 7.9240.94 16.58+0.07
12 0 1.681 8 0 126.99+1.46 8.06+32 13.78+0.21
13 0 0 -1.681 8 90.19+1.22 8.67+0.71 13.7840.21
14 0 0 1.6818 46.78+1.58 13.2340.15 12.9840.07
15 0 0 0 50.47+0.88 11.65+0.28 17.9840.28
16 0 0 0 75.66+2.08 14.2440.42 17.1740.14
17 0 0 0 81.70+1.47 10.92+0.65 15.64+0.12
18 0 0 0 71.42+1.96 11.084+0.20 15.58+0.00
19 0 0 0 74.98+1.78 9.03+0.18 16.28+0.11
20 0 0 0 54.54+1.26 10.68+0.47 16.6840.18
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Table 6 Variance analysis of test results
B e HRUR Y\ P LA P R HHEE FAE (YD FH (Y F1H (Yp
X 74983103  82.066 6 0.692 1 1 3465517 18.751 6™ 0.3940
X 46649778 264210 0.091 7 1 21.560 2" 6.0370" 0.0522
X 2641017  17.9317 1.669 8 1 122060 4.097 3" 0.950 7
x? 11051497 46821 31.5790 1 5.10770" 1.069 8 17.978 6"
X’ 21526839 119707 5.1262 1 9.949 10" 27352 29184
X’ 289127 02631 219024 1 0.13360 0.060 1 12.469 5"
XX, 1564.9215 1.8625 0.3240 1 723260 0.425 6 0.184 5
XX 214.970 1 97682  6.1425 1 0.99350 22320 3.497 1
XX, 3201715  4.5301 3.878 1 1 147970 1.0351 22079
FJH (R)  17669.278 1 161.3042  63.3490 9 Fi(R)=9.073 61"  F,(R)=4.09520"  F;(R)=4.007 33"
Pl 42 2163.6955 437651  17.564 8 10
KAk (LH 13685394 292756 132768 5 FiLH=1.72110 F(LH=2.02046 Fy(L£)=3.09631
R 795.1561 144895  4.2880 5
Vil 198329736 205.0693 809137 19

P<0.05 FARZMAN TR E, TP<0.01 IR K TN K 2
"P < 0.05 indicates that effect of the factor is significant; **P < 0.01 indicates that effect of factor is very significant

322 BEFMRN BARE (D BT
HRIA R RN IR, MRS A E R
()38 B R LI O FE N Y, =68.364 354-23.431 84
X,1+8.757 08 X;* (4); Y,=68.364 35+18.482 02 X>+
12.221 90 X, (5); Y,=68.364 35—4.397 54 Xy—
1.416 42 X5* (6); [A L), Bk (2) #HTRE
YRR R RS R ERR IR B S E
HIREIR T RN Yo=11.228 8642.451 36 X;+0.569 99
X2 (7 ¥,=11.228 86+1.390 91 X,—0.911 40 X,’
(8); Y,=11.228 86+1.145 87 X3+0.135 12 X3> (9);
W L7, BrfE (3) TR 13 RIA R
BB ZERNIR B B TN Y=
16.571 87—0.225 12 X;—1.480 29 X;* (10); Y;=
16.571 87—0.081 94 X,—0.596 41 X,* (11); Yi=
16.571 87—0.349 67 X;—1.232 81 X3* (12).
WRIEHFE (4) ~ (6) BHMER (v) #HH
FEIAF RN A, WK 2. hE 2 AT,
R AR A FE AR 2L 1 R i A 2 BT
frkass, HAE 2 R, £-1.681 8~0 /KT, %
D] 2% %oF 2 R R AR =2 0 4 56 f1 R i I A B >
AR >%E; 0~1.6818, FREXTEEMARZENE &
R PEEM T A > A >EAE, 7E-1~1.681 8,
RAE. BEAEE EFHIRAS, RUIBEE IE 17K T 11
InAe AR AR ZE I R 2 1 IR R TR

150+

=

= o
i ——fi
#1004 —~4
ﬁql

KTFHEE
2 Y, BREARYNSH

Fig. 2 Y, single factor analysis

R, 2R I B B O A B AR R 3G E R
N ERTHI S NP R, s s iE
BRI ENE I, B, BEIELE 1.681 8 /K-,
BRAEAE -1 ZKF () SUR B T e R 2 25 1 AR E A AR
ENilp: I

RIEHFE (1) ~ (9) By, CEEE) [
TR, W 3. B 3 ATBLE Y, &
BRSO AR R ()R R R R A A R BT, B
B BTG TR, f-1.681 8~0 KT, &FHE
SXoF T R I A B A > AR > AT
0~1.681 8 /K, K HFZEX & BH =N
RN > FRAE > AL . FAEFIHR AR A -1.681 8~
1.681 8 /KF- 2 EFHIRA, REIBEAEIE 17K 135 0
EERZEN SR E S B IEN; 1~1.6818 /K
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Fig.3 Y, single factor analysis

SRR S T RS, R R AP BE A RT E EAR
AR RE SRR . £ S KT
PG, S EE SRR R B BT R R
FEAERC, FUE. FRIETE 1.681 8 AKP. BEIETE 1
K P OB A I e e S R R AR R
TE, BIETE (100 ~ (12) 5 vy GRHYD
[ RE RN s i, LA 4.

2517

K
-t
——4if

) -1 1 2

m#ﬁ%
E4 v, CREPIRE) BRRME S

Fig. 4 Y; (extract content) single factor analysis

HIE 4 /LA, BB, BEAE e E AR 2
RMYIE BRI 25 ETHE T REES, M2k
NS BT & DR F IR A R R I
ERHE>BRAE > %UIE. A—1.681 8~0 7KF, HUIE.
WAL 2 ETHIRES, RWIRETE JE 7K1 1 e S ik
RERPR MY S ER 28N, HICE TGS, &
BIBE & L 71K P g in 4t EMR =R MY & &
B2 kb s 0~1.681 8 KT RUIE . BEILE T FEE,
R ECPIIEIE. BEIE SR E R M &
BRGNS, FEE B, R SRR
PSS e B AR 2R AR M S R A I R AR L. £
B S AP IR, I m o e SR A
RS RS AR, HALE-1.681 8 7K.
RIEFIBEALLE 0 7KF- [ BT O It it o 3 P i R
HERZRIR MR R

3.23  HAEMN AT RIS KR Z R
SR 45 R PE AR, B BN . R 6
AT, X0Xo K AR AR ZE Y S R 2 XX
PR E AR ZE R MR B2 . R, A
— 3B R -l B A S 1 R R 1 5 ) ARG R T -
BEAEXTIR M A R R . IR (XD e LR
0 /KF, FI1520%-B BAEFII ER W TR Y=
68.364 35+23.431 84 X, +18.482 02 X,+8.757 08
X2 412.221 90 X,*+13.986 25 XX, (13); [FFELE
BEAE (XD [ ETE 0 /K, AT 3 2% -8 BAERR

EEMAE (14): ¥3=16.57187—0.225 12 X,—
0.349 67 X5—1.480 29 X,°—1.232 81 X3*—0.876 25
XiXs; HOTRE (13) 58] XX, HAERN & EALA,
K 5.

250 m200~250 =150~200
100~150  =50~100

. 200

§

L

ED\I

—1.682

1
X 1.682

Es5 XX, B NaETLE
Fig. 5 XX interaction effect changes

HI1& 5 AT UG AN AR A &UIE L BRI AR5
i 7 He R AR 25 B3 R PR, RUIE A BEAT Y
HARRONA] T B AR AR . ££ 1 KP 2] 1.681 8
KPR AEA AT E R R e, RN EAEX
). FHOTRE (140 1320 XX BARRN & A2 A,
WK 6.

i 6 T LU HAS A B2 i) RIS S 4 IR AR 52
Wi 5 H B AR AR ZE AR S B PR, SUIE A
JE ) EAE RGBT ) B e 7R 0 ZKF AR
BEPRCERE R F RSP EERENRIY S E
I8
324 JEAETTRME DIGEER (YD, BEHE
B (V). REWEE (Y FREENHXERE, 8
WG EGRIEI IR AT SRS HARRI R B
PO T 3. LR R MR 2 AR B T A K
DONEK B A AR B RHROL, R R B AR 2
48 20 81.72%1 Jy e EMEAR 25 90 = v H
b, MG IECEILI, T 50 B 4 it



)

Chinese Traditional and Herbal Drugs 25 50 % %5 24 3 20194 12 A

* 6111
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6 X X: EIEMR&BTLE
Fig. 6 X.Xj; interaction effect changes

B A= E. EHAE T EF, FFRITTER
B HARERIA 60 />, G5 IR 7. I 95%[H
BAS XA A AT vH 5, AT AR A H AR e 1 it A S
o 247 FH BUIE 41.66~52.60 kg/hm® . BEHE 181.38~
24438 kg/hm®. 41 24.16~35.20 kg/hm’ I, £
PR R E KT 81.72%.

KR EEREMAETSRERT 11.09%E NG
SR, EHETRY, BEERENF LB
BHART 11.09%MH 65 N7 5, 4R W3k 8.
Xt 95%0 BAS X (8] /3 A AT TH L, TRk e
i A R o 4 0t P &UIE 45.48~53.83 kg/hm’.
BEAE 179.98~236.83 kg/hm?. #HE 29.80~39.95
kg/hm® B, EEEREMH LR EHFSERT
11.09%.

(PEZ ) 2015 PR, EEFRH
IR & BEATHET 10.0%, BRI (PEZGH) fibr,
IR 25 G ARSI 25, AR ER 2 iR ) &
BRT 1431% 8 Nm &R EHET R, BHEE
REZFHZ T EART 1431%045 35 M ZE,
SER AR 9. WL 95% M BAS X (Al A g AT 1H 5
AR H RS Tt A Y B . 2 URE 28.01 ~
37.79 kg/hm®. BEAE 127.18~209.18 kg/hm*. 4FjE
25.27~34.09 kg/hm’ itf, HFEERZER FR B S
BAT 14.31%.

FT LERREIPVEERKRT 81.72%M 7 R

Table 7 Program frequency distribution with weight gain rate of rhizome of P. polyphylla var. chinensis greater than 81.72%

X X X;

wr W % ok B % W B %
-1.6818 5 0.083 3 10 0.166 7 12 0.200 0
-1 5 0.083 3 5 0.083 3 12 0.200 0
0 10 0.166 7 10 0.166 7 12 0.200 0
1 15 0.250 0 15 0.250 0 12 0.200 0
1.681 8 25 0.4167 20 0.3333 12 0.200 0
&t 60 1.000 0 60 1.000 0 60 1.000 0

95%7%3 41 [X [A] 0.448~1.007 0.132~0.762 -0.313~0.313

S ZEPIE S 41.66~52.60 181.380~244.38 24.16~35.20

F8 LERMREMEBEEISERT 11.09%M 77 RIS

Table 8 Program frequency distribution of total saponin content of rhizome of P. polyphylla var. chinensis greater than

11.09%
X X, X;

¥ W A W B % W B %
-1.6818 1 0.015 4 7 0.107 7 8 0.123 1
-1 5 0.076 9 10 0.153 8 11 0.169 2
0 13 0.200 0 13 0.200 0 14 02154
1 22 0.338 5 16 0.246 2 15 0.230 8
1.6818 24 0.369 2 19 0.2923 17 0.2615
&l 65 1.000 0 65 1.000 0 65 1.000 0

95% 531 [X [A] 0.643~1.070 0.118~0.687 0.007~0.582

TR 45.48~53.83 179.98~236.83 29.80~39.95
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Table 9 Program frequency distribution of extract content of rhizome of P. polyphylla var. chinensis greater than 14.31%

X X, X;
K

A B/ % e BT/ % AL SR
-1.6818 0 0.000 0 7 0.200 0 0 0.000 0
-1.000 0 10 0.2857 7 0.200 0 10 0.2857
0.000 0 15 0.428 6 7 0.200 0 15 0.428 6
1.000 0 10 0.2857 7 0.200 0 10 0.2857
1.6818 0 0.000 0 7 0.200 0 0 0.000 0
it 35 1.000 0 35 1.000 0 35 1.000 0

95%743 i [X 7] -0.250~0.250 —0.410~0.410 -0.250~0.250

& 28.01~37.79 127.18~209.18 25.27~34.09

4 e

Jit 2 3R v R 5% 2 AL 4 7 £ R R Y o R
i, AHEMECBERE YA KRE, Rmditt
FEE, NRECGEZM G, X 2T R At
A BT B R O, e e
ERAIT RS BRI R, DR MAETS R
RAHEAR R, ARSI iR 25 . AW FiLh
R, ANF TR R E A AR R
R KA KRR BAT —Efem; N [F e & 4
HARMRZEIIK S By BRI R HY
FFEZIER, RSB ZRTu N A B
FIF A EREIR 251 BRI R, REBRZ
PSRBT EAR B G ENR R

o2 A TR S0 A R It G R T B R 24
YRR . ASEIG 25 R B RC i xS 253492 )
SERMBEA EEW, 5ICEIRE> 05 1A
Ry WTAMAKY Koy BRAEK DA B BEY
Wi, ASHIT 70 57 7 R AT AT L e E R AR 2R
R, ARE MR R R AR A A R T
T, S aE BRI, 7t AL 41.66~52.60
kg/hm?. AT 181.38~244.38 kg/hm®. 43Il 24.16~
35.20 kg/hm” i}, B REAR 25 100 5 R KT 81.72%:
it AU 45.48~53.83 kg/hm?. EAE 179.98~
236.83 kg/hm*. £HAE 29.80~39.95 kg/hm® I}, T
PRZEMP S BHEERT 11.09%;: HjtH &L
28.01~37.79 kg/hm*. AL 127.18~209.18 kg/hm*.
FRAE 25.27~34.09 kg/hm® I, HEEHHEZE 1R )
FERKT 14.31%. 1] LLE H, 14 5 2 AL B A
i B @ e Y BB 2 Bl s 12 M AL
T B O P S T B R AR A . 4 T LI Y it

HEAMERPRE/NE, B2 HSERRDNEME

WY EE R ONEAMET, 54 AR 37.79~

45.48 kg/hm?; WAL 4 IS I ST S Hh e P e A

181.38~209.18 kg/hm’. 4JAE 29.80~34.09 kg/hm’

I, At AR S 2T 81.72%, RE L

WA BT EERT 11.09%, ELEBRZNR H

FRKT 14.31%. W5 R R E R 2L 1 =

A R AR PR ALV A, o sSEBR A =

PR ER S BRI, R SR EEE Y

A PR N TR IRt —E NS, NeE%

T FHEC 7 B A — 20 ) B2 A B AR o

SE TRk
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