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REM: 5 CKAn, REA &L IR G 2.3.4 FARTITLZEFHH A 69.7% ~206.7%.
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AT RS F A A 14.6%~64.6%6.3.26%9~32.5%.13. 6% ~31. 8%, R EH HF 43 &
F1 4 0.34%~55.3%.63. 1% ~78.5%.8.03% ~46. 6% , & & & & 4% &k 4 : SRF>NPK + RC>
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WRERHE LSBT0 FEME A SR, NPK+RC,SRF 4 22 4 & 4 71 & & 45 69 &4+

REIR AL 4L PR R 2 R

hE 43S .S 685.11;S 6067.2  CEAFRIRAD:A  3XEHS:1001—0009(2014)20—0160—04

$PF(Paeonia suf fruticosa Andr) |8 BREFAT25)8E
VEIHNEAR LR ER, RAEEHAREZREY,
HPLAR B A2 F, ST Bk P Bz, B M TR BT
e KR JBC 0t e A0 30 Bk oA A A A SE 2 BPE L D L

FE—EHEREN A A984), B, ERBITA AL, 8 ERIF,
REEZNFHYEFRE R RAAD N FFEFS5HH %,
E-mail : ran12002@126. com.

REEE:F426077),F. ToaASAH L, BB AT 2N
FHWERERRAAMY ERE R ESFHL T4, E-mail:

A, R 1962 4F , T PR E VLR I AR L B E
B A7 S, 78 2001 4F B¢ E R T BUR S A B 1 B
HZkt el b TAR V@B E L 4 PR AR R AR 2
1000 he® , YT PHE A E PR AP 2547 B B B2 L 7
gL AR 2y L AR R AR R REN
MRS o IR E LA P GAP Fh AR X T 4R )11 B B
B (R AT B R R B K X B R R AR
MRS B EAEET L.

HRTA BT P FE, T2 R 7R
A FR S R A P Bz B i A A0 R AR ) Bl A R AE 4R 7

lihuihe@163. com.

HEWH & & 7HHE &£ K3 FR B (CSTC,2011AC1192) ; & &
LEFRABA B (Y20121.X43),

i B H8:2014—05—27

T ST P SR ARG AR RO R AT
PRI A BT PH BT SRS, 38 5 FH ] /) X B 5
T B AT AL B X BT PHAE K V25 1 i SR AP B 37 4y

Abstract; Taking 2-year-old Stephania tetrandra as material, the photosynthetic characteristics of four provenances of
Stephania tetrandra ,which were from Yongfeng(YF) ,Suichuan(SC), Leping(LP)and Gaoan(GA)were studied. Li-6400
portable photosynthesis analyzer were used to measure the photosynthetic characteristics of the provenances in summer.
The results showed that the net photosynthetic rate(Pn), stomatal conductance(Gs),and transpiration rate(Tr ) of the
four provenances changed as bimodal peak curve;the intercellular CO, (Ci) appeared to vary in a W-shaped curve. The
photosynthetic characteristics between the four provenances were different; the order of average Pn of them taken as
YEF>SC>LP>GA. The average values of Pn,LUE,Gs,Tr and WUE had decreased substantially in the afternoon while
the average values of Ci increased slightly. The results of correlation analysis showed that Tr, Gs,Ci were the main
influencing factors on Pnjand that Tr closely related with Gs,Ci,PAR.

Keywords : Stephania tetrandra ;net photosynthetic rate(Pn) ; transpiration rate(Tr ) ; water use efficiency(WUE) ;light use
efficiency(LUE)
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PEE P (Paeonia suf fruticosa Andr) G F k4 KF
217, KON O3 R4 A K =828 KAk
KRB MERKMAE T ARSI R
W1,

HERAERLA PR ZE (N 46. 0%) iR —i (N 12. 0%,
P,O; 60.0%) &L (K, O 60.0%) , 2% 5 & A (SRF, N-

P,0;-K,0, 14-8-8), S ¥ 9F (RC, & N 7.32%,4 P
1.30%,4 K 1.08%),
L2 Rk

RITF 2012 48 3—10 A 7E 3 KT L B K P44t
FHRFHEAT, BUA 2034 A4 PH G IR B A R T
2012 4E 3 A 11 HArHI%F 2.3.4 4E4 4 P47 5 MR
MEACALFE , FEAL B 10 m” 4 REE MR T R IE 2. 4t
P E) A 3w U B i T g — L IR T 2012
410 A 26 HYGEk . REHFHTB 43 B3 T FH B =
FHR By AT 254 & & SR S R E .

*1 AEFERHT T REREBHER
Table 1 Basic physicochemical properties of the peony soil in different years
PR H {4 pH HHLR 28 X Ex AR HRBE AR
v P ) P Organic matter Total Nitrogen Total phosphorus Total potassium Available nitrogen Available phosphorus Available potassium
i
.o /e kgD /GekeD  /GekegD  /Ggekgh  /(mgelg ) /(g + kg ™) /(mg + kg™D)
2 4EH 8.12 31. 68 1. 33 0.24 26. 26 62.13 6. 89 125. 85
RE: 25 8.05 30. 61 1. 43 0.24 23.63 84. 81 6.24 91. 40
4 4EH 8.15 19.19 1.18 0.19 19. 47 79. 88 3.85 99. 35
*®2 R EIHEAR 4L 22 AR EE BT , NPK+RC, SRF 4b 2 % $2 85 FF Bz 7
Table 2 Fertilization program of the different treatments ﬁﬂ’g &ﬁ% ﬁ% o %%%% , I NPK+RC,SRF ﬂ\}ﬂﬁﬂ
i e e B i EsE R =
Treatment Content Code ﬁ 3 AE ﬁﬁ Hﬂﬂtﬂwﬂ- &F%E’\J ﬁm
AR W HUMENE CK Table 3  Effect of different fertilizing treatments on
Ab3 1 SHEBE 300 kg/667m? RC the yield of paeonol kg/667m?
AbFE 2 NPK(N-P; O5-K20,7-4-5 kg/667m?) NPK
pue R ‘ 4t 2 S A Iy
A NPR-+3HF NPK+RC Treatment Two-year-old Three-year-old Four-year-old
AbFE 4 RN (N-P; 05-K2 0,14-8-8)50 kg/667m? SRF
CK 16. 68 Dd 86.7 Ce 105. 0 Ee
1.3 IWEMNZE RC 28.71 Ce 11.1cd 125.4 Dd
131 L RAH-LIERES TR BRI 1 mm 2 T
N NPK+RC 34.34 B 134.1 157. 4 Bl
T o BUHE 4345 & B 43 0. 25 mm 7 , 1k Ak 2 43 17 FH SRF 5115 Aa Lo Aa 5.0 Aa

- HERL AT A MR R FL A s R
1.3.2 Y HEYERE 1200CERNTERAE N EE
5 H FZ102 ZUEYIH FPLES BB R & F A &
B E B By AT 25, LB B2 NLPLK. Ca, Mg, S,
Fe.Mn,Cu.Zn & &, FFEBAMAAHFHSEH
RP-HPLCE: ™ 5 ; 71 82 9 K.Cu.Fe.Zn,Mn Ff J;iF
W46 BE B 2 , N A K LK B A 5E , P Mg, Ca,
S FHBHE A S B TR GRS WE .
2 HRESW
2.1 RIEIABA TR FF Bz 7= B AR

i 3 AT 40,5 CK M kb, AR R AR AL B Y B 2 42
AR R ANFIEARA XS 2.3.4 A4 PHPR R
B 7230 B 4 B R 69.7% ~ 206.7%. 28.1% ~
63.7%.19.4% ~ 66.7%, 3% & & B 4 B A SRF >
NPK+RC>NPK>RC, #H[Flifi At AL T, B & 4,4
KAEG K, R B R R & B s 4t A K

T RPNEFEIRR 5K BEKE, KEFHFRR 1N BEKE.
Note; Different lowercase letters show significant difference at 5% level, capital let-

ters show significant difference at 1% level.

2.2 A[FEAEALFEXT PRz 25 F AR 43 300

PRz LA TE I, 3 AR B Thas; FHFRAE
IR & B 0 i AR TR A VR PR A
BRI I B oS B A E HOIATTT P B T A T AR 2K
SR HERFRR SRR FEAES R . h%
4 BIA, 58 BUREACAE L AR AR AL BRI $E T T A
MAATAFHR & &, AFEEGIEXT 2.3.4 F4EHFHT
Fe 2 B A3 N 3 B4 51 14. 696 ~64. 6%6.3. 26 %6~
32.5%0.13. 6% ~31. 8% , AT & & 13 N3 Bl 451 A
0. 34%~55.3% .63. 1% ~78.5% .8. 03% ~46. 6 % ; M. i
KE B IE B4 5 8 . SRF>NPK 4 RC>NPK >RC,
K, NPK+RC,SRF 4b 3 g $2 15 41 £ 13 Bz By FAT 25
ERMERERL,
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Table 4 Effect of different fertilizing treatments on the medicinal component of peony medicinal ingredients mg/ kg
e 2 4£ 4 Two-year-old 3 4£4: Three-year-old 4 44 Four-year-old
Treatment 7HEE SE: FIEE B AT BB ISECR:]
Paeonol Paeoniflorin Paeonol Paeoniflorin Paeonol Paeoniflorin
CK 12. 90 11.92 16. 24 10. 14 21.17 10. 58
RC 14.78 12. 30 21.52 16. 83 24. 04 11. 43
NPK 19.75 11. 96 19. 58 16. 54 25.07 13. 09
NPK+RC 21.23 13.04 20. 09 17.15 27. 30 15. 24
SRF 21.08 18.51 16. 77 18.10 27.90 15.51
2.3 NIRIHEACAL RN P B 57 53 B B F U RIFMBETERIER 1406 ~15.40%; Mg F R

i3 5 AT, 5 CK tH E, AR AR AL B4R & 2 424k
HPHFE P AR 15.8%~33. 6%, K S & & 6.5%~
23. 3%, A% Mn & & 0.9%~20.2% ., 4P N
FEYE SRE AHE R 4. 4%, HA 3 Fiab B T R R
9.5%~10.8%; K & &7 NPK b3 T &A% 16.8%, i
S 3P T 7. 2% ~24. 8% ;Ca TTETE RC 478
TR L 3%, AL R 0.5%~18.5% ;Mg & &
7 RCAPBETHEE 0. 7%, Hfy 3 FAL B R FEMK 6. 790~
18.3%;Fe & #E RC 1 NPK Ab 3 F 4 B4 55 15. 6%
1 9. 8% .7 NPK+RC F1 SRF AbH T 2Bl P AR 47. 4%
M1 25. 4% ;Cu # B 7E SRF AbBE T REAK 16. 7%, HAx 3 Fh
AEBETFARE 0. 7%~8.7%;Zn & &7 NPK 4B F iR &
8. 1%, HiAx 3 FhAb T T MIFEAK 4. 8% ~9. 5%,

AFRIMEACAN R & 3 444t PH 2 NJK.S.\Mn,Cu
Sr BBk 10. 2% ~36.2%,0. 9% ~35.1%,27. 5% ~
34.0%,92. 0% ~374. 3% ,4. 7% ~60. 9% ; P 4 &7 SRF
MR SRR 10.5%, ER3FAETEERR
9.9%~25% ;Ca S E7E NPK AbBE T & &K 1. 820, H

NPK.NPK+RC 4b 3 T 4 & 2 BB 1.5%.30. 1%, 78
RC.SRF b3 T & &40 A& 1.2%6.7.3%;Fe & &7
RC.NPK+RC 4b# T & & 4> Bl i 16.0%.0. 9%, 7¢
NPK.SRF 43 F & &5 1.1%6.5.0%;Zn &7
SRF 4bBEFAAE , HAx 3 FhAbEE T NIFEAK2. 296~9. 6%,

5 CK ML, AFMEALAN BT 4 444171 B2 NP,
Mg, Fe.Mn, Cu.Zn & 84 35 4.9% ~18.0%.
1.0%~ 26.0%. 7.8% ~ 39.4%. 4.0% ~ 80.5%.
14. 5% ~95. 7%.9. 9% ~42. 9% 4. 6 % ~18. 5% ; K.S 4
B4 IR 0.5%~21.8%.7.8%~16.1%;Ca & &
FENPK Ab 3 T & &R L 2%, R T RS
8. 4% ~9. 8% , 1 B i B 4331 3 . RC>SRF>NPK+RC,

LA LA BT A, AR EAR AL BEXT 2 4F A 41
K N.P.K.Cu & & LUk £, Ca.Mg.S.Mn.Zn (¥
R DIREACY 53 3 A4 P 2 B NP K. Ca. S,
Mn.Cu & & BEINAE, Zn B 58 DA ;35 4 48
AP K.S SRR £, ERFa& &1L
Wik E.,

x5 AE HERR AL EE X 73 B 77 43 & BRI 3R
Table 5 Effect of different fertilizing treatments on the nutrient content of paeonol
b7 N P K Ca Mg S Fe Mn Cu Zn
Treatment /(g+ kg™ /(mg + kg™1)
CK 15.8 1.52 3.87 5.99 3.00 0. 537 232.3 22.3 7.50 27.3
RC 17. 4 2.03 4.83 6.07 3.02 0. 502 268. 6 22.1 8.10 24.7
2 4EHE NPK 17.5 1.97 3.22 5.24 2.45 0.422 255.1 18.8 8.15 29.5
NPK+RC 17.3 1.97 4.15 4.88 2.74 0.412 122.1 17.8 7.55 26.0
SRF 15.1 1.76 4,55 5.96 2.80 0. 415 173. 2 21.3 6.25 25.2
CK 12.7 1.52 3.48 5. 66 2.59 0. 462 227.9 5. 65 4. 68 27.2
RC 17.0 1. 90 4.70 6.53 2.62 0. 619 191. 5 26. 8 7.53 26. 6
3AEE NPK 14.0 1. 67 3.51 5.56 2.55 0. 619 230. 5 23.9 6.18 24.6
NPK+RC 17.3 1.79 3.58 5.74 1.81 0. 589 225. 8 23.4 4.90 25.5
SRF 14.2 1.36 3.48 6. 40 2.78 0.593 239. 3 16.5 5.08 27.2
CK 9.41 1.04 4.17 6.92 2.18 0. 372 172. 8 4.70 2.73 23.8
RC 9. 87 1.16 4.15 7. 60 2.42 0. 312 221.1 6. 25 3.90 25.1
4 4EH NPK 10. 4 1. 05 3.58 6. 84 2.35 0. 316 179.7 5.38 3.00 24.9
NPK+RC 10.7 1.31 3.26 7.50 3.04 0. 316 311.9 9. 20 3.78 28.2
SRF 11.1 1. 09 3.86 7.55 2.75 0. 343 184. 6 5.95 3.73 25.0

2.4 AR ACAL BN P} B SR o3 RARE RO
H1%% 6 A1, 55 CK A LL , A RIGEAL AL B4R & T %
BRFR RE . 2 SRR R RRE A
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Zn i) BFREARIB K, 78 NPK+RC 43 T NP, Mn #)
BHERIER, HEAFRS BRE WK 4 F4E4HTT
FHE SR BB W ICH B B M A, 7 SRF 43T N,
K.Ca.Mg.S.Cu i) 2R E A H K, 7 NPK+RC b #
T P.Fe.Mn.Zn [ BFEFRBHE K, HEAFSBRE
WABRT R s 258 LB 43 #r ok E . NPK+RC,SRF 4h 3%
RS BRENYREHR.
®6 AEHERAEY S BRBER

Table 6  Effect of different fertilizing treatments on

the nutrient accumulation of paeonol g/667m?

hby
Treatment
CK 263.5 25.4 64.6 99.9 50.0 8.96 3.87 0.372 0.125 0.455
RC 499.6 58.3 138.7 174.3 86.7 14.4 7.71 0.634 0.233 0. 709
24E4 NPK  495.4 55.8 91.2 1483 69.4 11.9 7.22 0.532 0.231 0.835
NPK+RC 594.1 67.6 142.5 167.6 94.1 14.1 4.19 0.611 0.259 0. 893
SRF  772.4 90.0 232.7 304.9 143.2 21.2 8.86 1.089 0.320 1.289
CK 1101 131.8 301.7 490.7 224.6 40.1 19.8 0.490 0. 406 2. 358
RC 1889 211.1 522.2 725.5 291.1 68.8 21.3 2.977 0. 837 2.955
34E4: NPK 1751 208.9 439.1 695.6 319.0 77.4 28.8 2.990 0. 773 3.077
NPK-+RC 2 320 240.0 480.1 769.7 242.7 79.0 30.3 3.138 0.657 3.420
SRF 2015 193.0 493.8 908.2 394.5 84.1 34.0 2.341 0.721 3.860

P K Ca Mg S Fe Mn Cu Zn

CK 988.1 109.2 437.9 726.6 228.9 39.1 18.1 0.494 0. 287 2.499

RC 1238 145.5 520.4 953.0 303.5 39.1 27.7 0.784 0.489 3.148

4 4E4E NPK 1429 144.3 491.9 939.8 322.9 43.4 24.7 0.739 0.412 3.421
NPK+RC 1 684 206.2 513.1 1 181 478.5 49.7 49.1 1.448 0.595 4. 439

SRF 1943 190.8 675.5 1 321 481.3 60.0 32.3 1.041 0. 653 4. 375

3 WitE4ie

5 CK M, ARIMACAL I B E4R & T 2.3.4 4E4
S B PR, RSP B B B B AT 25 A Bt S
S , 18 i B 43 51 . SRE>NPK + RC>NPK >RC,

A [IREREAL B XT 4E PP B2 % 53 & B HOS8O0L 55 4 B A2
KERA R, NFEMEACLBEIR S 2.3.4 FEMFHTRY
N.P & &, X HATR 7> & B B N1 [F) A R AR 453 1) 2%
5o BEE AP ARG A3 I, AN [ AT A BE XS P B2 57
BRI ERE LI ., 5 CK AL, AR AL
AP T FHE SR RERE, H 2 A4 PHY B SR
or RE AR B BRI . R AT Ak 2 A LA
NPK-+RC.SRF &b 3y ST 4P 7 0 IR i e £ 77 5K

SE Lk
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Effect of Fertilization on Dianjiang Peony Production and Pharmaceutical Quality

RAN Lie, YOU Yu-ming,LI Hui-he
(College of Forestry and Life Science,Chongqging University of Arts and Sciences,Chongging 402168)

Abstract; Taking Dianjiang peony as material,, the different fertilization treatments [ CK (regular fertilizing) ; RC(rapeseed
cake fertilizer) ; NPK (N-P, O;-K, O, 7-4-5 kg/667m?); NPK + RC (N-P,05-K, 0, 7-4-5 kg/667m’ + rapeseed cake
fertilizer) ; SRE(N-P, 0s-K, 0, 50 kg/667m’)] on Dianjiang peony production, medicinal quality and the change of soil
nutrient were studied by field trials. The results showed that compared with CK, others fertilization treatments could
improve the yield of biennial, three years and four years of peony paeonol were 69.7% —206.7%,28.1% —63.7%,
19. 4% —66. 7% , respectively. And the increase amplitude were SRF>>NPK -+RC>NPK>RC;improved the content of
paeonol of biennial,three years,four years peony were 14. 6% —64. 6%,3. 26 % —32. 5% ,13. 6% —31. 8 %%, respectively;
improved the content of paeoniflorin were 0. 34 % —55. 3%,63. 196 —78.5%,8. 0396 —46. 6% ,and the increase amplitude
were SRF > NPK + RC > NPK > RC; NPK + RC and SRF showed the most obvious effect on paeonol nutrient
accumulation, Consolidated peony production and medicinal quality point of view,NPK-+RC and SRF were the best ways
for improving the yield and quality of Dianjiang peony.

Keywords : fertilizer ; peony ; yield ;medicinal quality
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