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Abstract: [Objective] With the changes of main mineral element contents in the annual growth cycle of the
Paeonia ostii  ‘Feng Dan” measured, the current study is aimed at an analysis of the fertilizer requirement and
nutrient diagnosis for the oil peony. [Method] With ‘Feng Dan’ (eight years old), an oil peony cultivar
selected as the study subjects, the mineral elements content of roots, stems and leaves were measured across the
growth stages of the oil peony. [Result] The content of P in roots, stems and leaves, and the content of N in
roots and leaves decreased gradually as the growth cycle of the peony proceeds, while the changes of K and Mg
vary from part to part. The content of Fe was significantly more than any other trace elements in the roots, stems
and leaves, and increased first and then decreased across the growth cycle. All of the trace elements, except for
Cu, have showed first an increase and then a decrease in content in the roots. As the process of fruit

development advanced, the content of N increased, with the content of K in fruit pods and P in seeds displaying
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a trend of decrease, increase and decrease. The changes of mineral elements in roots, stems and leaves of the
peony showed different degrees of correlation across the peony’s growth cycle, with N, P, K. Fe and Mn
closely related to most of the other mineral elements. The same mineral elements displayed different
correlations with vegetative organs and reproductive organs. [Conclusion] Throughout one growth cycle, the
oil peony ‘Feng Dan’ has a large demand for N and P from the leaf-growth stage to the current bud stage,
and N and P fertilizers should be applied before the leaf-growth stage; and there is a large demand for N, P and
K during the fruiting period, and it is recommended to apply N, P and K fertilizer after the flowering of the
peony. Fe fertilizer should be applied before the budding stage (early March) while B and Zn fertilizers should
be applied during the seed development stage from May to July to meet the demand of ‘Feng Dan’ plants for
these three microelements. [Ch, 7 tab. 36 ref.]
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%} Paeonia suffiruticosa J&75 2%} Paconiaceae Aj24 )& Paeonia W) 24 A V5 MHHEA , J&H E R A ()4
Wil HPHER TR EN LG AR, TSR, WRATVER PR ALY, A PRRRR — AR RUR AR
Y, BAWRESMAS. TS mER Y WP XY Paeonia ostii ‘Feng Dan” H AT 45 Ff
Z . Wl ENEE)T . B TE AR kbR E SRR, ORI T A BN
L, BASGEOIMAE . AR R YU S SRS REThRET . BT R R IR A
BT, XTYERRIE R B A A iE g . PR AR B R R SRR U BT R R AR A K ) T
XTER R 7= 5 B B s R, RO NI R AL WL B B O SO R Xan-
thoceras sorbifolia Fiis kB BAEZZW , T E PR HREW: A, #WELEN Carva cathayensis F
SR B AR ECE N BUE SR, AL W SRR A S A e . BT, Al =
IR B PR IG 20 IE T . ARBRGUAED Y AE . A, XS R IT R (4t 7K S R
Be LE AT R 2 P e, 42 CRGPE B AL B A A U T p R, skt &
M. TEMX RSF W EEmE TR, YO RREEIE . RPHEP @ T R R
5B EIEIR, R TR B MNEERIEE . WOCT RO AE BN E SRS T
A E X IR WIS B a A, JE RO TR R A RGE . T AR RS TS SR T R sh AR
KB FRKE R A AL 1 Bl . AR A RSP BTSSR ICER M AR T T AT, A
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1.1 #F#

T 2016 4F 75 W R BHE K 2E R 4 PR G 2 b, B R . — B0, SRR . ORAUER
S AR MY R REAR AL . REAR AR P S PR IE R PR — 2, 2015 4F 11 HJEAH
HUAE (2.25%10% kg- hm ) YE A EAERAE, 44F 3 H 900t 600 kg-hm 2, JEt o~ 20:20:10 FIRUAE [ 285
KA (N)-BEHE [ 3222 500 Ry 48 A 8 (PLOs)]-H7IE [ 25 N A AL HT (K,0)] A A IEAE N A FEAE 5
5 H i a) i 375 kg-hm 2 B -#E AR -4 I8 (B R 15:15:10) AYSE A AR, b BE i 2 A0 3800, i 52 AR 52
Ko BREEXATHE 239 60 cmx75 cm, ZFJE#) 2.25%10* ¥k hm 2,
1.2 RIwigit

2016 4F 2 H M) & 8 H A4 BIBGH A PR . 25, i B3, FpF. BRI AR, BUE
Bl 2 9 26 H (B, 30 12 H GREW). 30 27 H Gr#M). 4 H 11 H (&), 4 H 28 H .
SH12H. 6 H1H. 6 H29H. 7718 H (4 H 28 H&E 7 7 18 H k4552, 8 H 4 H (R, K
i I SCI R, Je A SR Mk T, FERHZEIRAKIR VG, AR T/ o Je A S T HER 4 105 C R
T 30min, SRJ51E 80 C FHLTZIE®R, ANENBIFEAURIEAES , T ZER BRI A&
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1.3 ®HRFE

K FH ZDDN- 11 H shAIHLECE B FCHELAS, Wivn), FPERUE 28k e i 2 /Ui R gk, Bk
SR = AR s . R Agilent 5100 ICP-OES LSRR & 25 B T BB (Agilent 287, &), 5E
FESRE . B OBE. BRL BR. BE. M. MIRRESE, BESRBUERED T,
1.4 HEE

FIF Excel 2010 A1 SPSS 20.0 X 54k 847 A BEAIA S 4347 -

2 HREHAAHM

21 HMARA R FRLEEHELFRREVRITERESHNTL

211 RFHRAE A= RPY WP BOTRAIE A AR ESECH 9.76~14.08 mg-g ',
JEMHE 2 A 26 H) ZE55HARTHA (5 7 12 H) ZzH N, AR B o B0s T AL 1.l
BN 6.95~9.81 mgeg!, TEJEMHIBIZEH 7 A 18 H)BMWi N, B LT, MR ES KN
2.68~5.02mg g, AT LAMESE, MEB 6 H29HE 8 H 4 H) Il TR 55
SPHUCH 1.04~1.85 mg-g ™', BAETHEEEIR, ZEEM G A 27 H) ik K. fm o3 8k i o0 Bl
L AR B B BERIBOCE MR RSB RETIRERNEE . Y. MESSFEH GH
27 H) B EIEAE, 45100 167.5 F1 64.5 mg-keg ', HRIEEEACIE 4 H 11 H) i8500%(H, M 61.4mg-kg', #F
LSS (4 28 H) iAZNE(Y, Hy 63.5 mg-kg ' AR LHAI E (3£ 1),

®1 AREEHHAHS R |RTRTEEN

Table 1 Elements change of P. ostii ‘Feng Dan’ roots in different growth stages

HIMH-H) Z/(mg-g") Bi/(mg-g") #/(mg-g") Bl(mg-g") Pmg-ke') ffi/(mg-kg') ¥/(mg-kg") Hl/(mg-kg™) #l/(mg-kg™)

02-26 14.08 9.81 4.99 1.10 122.81 25.46 19.16 14.99 42.45
03-12 12.79 9.54 3.90 1.47 145.62 46.52 26.21 12.12 56.94
03-27 12.43 9.32 2.68 1.85 167.46 56.52 34.76 11.65 64.47
04-11 11.22 8.89 3.28 1.65 145.65 61.40 47.54 8.65 56.47
04-28 10.36 8.72 3.33 1.36 138.61 52.76 63.47 7.79 34.98
05-12 9.76 8.58 3.92 1.24 113.77 43.00 52.18 9.50 25.43
06-01 10.21 8.26 4.15 1.22 99.21 36.81 32.05 8.45 21.91
06-29 10.25 7.85 5.02 1.23 82.99 30.55 34.67 8.97 23.67
07-18 10.14 6.95 4.97 1.20 75.44 31.80 37.08 10.72 28.33
08-04 10.25 7.78 4.63 1.04 69.96 21.01 39.26 11.50 36.77

212 ExyphatREss RIY B2 BOTRSNIA: AESECN 8.34~1094mg g ', A
F ARG S TR AR S BEFRE BN 4.06~7.72 mg- g, ARAET MRS PR M5 E S
Bl 8.32~13.58 mgrg !, AF/EFWIFLEFME, 7 H 18 HikffR(E, R Q8 H 4 H) BT, BEFEDY
oM 1.04~1.42 mg- g, BN EAAR S, MEnE P mesfithm, 2T EERIK, 75
BEAEW (4 7 11 H) ik B0E(E, 4 176.5 mg-kg ™' #FMEE R MAKEERL FF. MREASE
MARi a3, 4 H 28 HikE R, H32.9 mg-kg o AEF WG FIdi &8 0 5357484k (32 2).

213 "RAFHAAERES>H RSP MRT BRI E LM FRESECH 14.67~35.84 mg-¢g ',
AFMNRE TR, EIEHE G H 12 H) 24552 S A 12 H) 28N R, B 53508 6.05~
8.75mg g, EEWINIRLE T, BRRMECN 8.63~10.17 mg- g™, MWINEEW (3 A 12 H) F45 s wi i
(4 H 11 H) FR2e TR, feita Bl as B pkas, miresssci 4 H 28 HE 8 H 4 H) FF&: . #
Rk 2.24~5.51 mg-g !, FEAREFEES T, METR PSR, % 5. BRI RER
s, srHlfES H 128, 4 4 11 HF 4 7 28 Hikfie KME. HJCw E2k, MR eTt s R ImEA &
rIEH (G5 3).

214 R E bR RAAFTE GBS KAWL RPR S8 W, B, o, g,
BERNGR . Bk B, SRR R TEA DG (P<<0.01); BRRIEE . Hh . BRI RN EE UG (P<0.01);



55 38 B 1 4] TR A RO AFEAF I BOCR 3 52 1k 131

x2 AEEEHBERAEA A EVRETREN

Table 2 Elements change of P. ostii ‘Feng Dan’ stems in different growth stages
HIMHA-H) &/(mg-g™") Bi/(mg-g") #/(mg-g") Bi/(mg-g") #/(mg-kg") %i/(mg-kg") Bf/(mg-kg") #Hl/(mg-kg") Wl/(mg-kg™)

02-26 9.95 7.72 13.58 1.14 125.92 18.31 17.48 13.74 25.80
03-12 8.44 7.11 13.27 1.09 138.05 17.93 19.59 9.62 26.70
03-27 8.75 6.83 11.98 1.13 156.47 16.40 25.47 10.24 28.81
04-11 8.76 6.35 11.62 1.04 176.47 16.40 29.49 9.24 31.81
04-28 8.34 6.24 10.52 1.05 172.30 14.78 31.58 9.78 32.90
05-12 8.75 6.08 9.25 1.37 166.78 17.20 46.23 10.38 23.76
06-01 8.72 5.56 9.01 1.42 164.68 13.57 41.98 7.58 23.57
06-29 9.01 4.86 8.66 1.39 148.32 12.60 45.72 8.01 21.08
07-18 10.23 4.06 8.37 1.29 142.84 10.11 5222 9.76 20.16
08-04 10.94 5.74 8.32 1.18 182.32 15.15 50.40 12.10 20.20

®3 FREEHHAHRHSE R HATRETRZN

Table 3 Elements change of P. ostii ‘Feng Dan’ leaves in different growth stages

HIW(A-H) %/(mg-g") #i(mg-g") M/i(mg g H/(mg-g") ¥/(mg-kg") #i/mg-kg") #/(mg-kg") #Hil/(mg-kg") Wi/mg kg™

03-12 35.84 8.75 9.94 224 117.80 12.50 36.80 3.80 23.60
03-27 31.45 8.24 9.03 2.50 125.20 17.00 39.20 14.10 32.50
04-11 24.52 7.52 8.63 3.24 134.91 25.02 47.05 9.96 40.03
04-28 21.59 6.82 10.17 3.50 148.73 20.17 56.08 10.09 32.91
05-12 18.29 6.46 9.81 446 159.42 19.61 53.48 9.81 31.93
06-01 17.59 6.38 9.62 3.78 142.57 16.65 48.24 8.26 41.40
06-29 15.93 6.12 9.47 3.92 135.43 9.64 43.94 721 44.58
07-18 14.96 6.05 9.16 4.69 132.85 10.03 4148 10.03 48.44
08-04 14.67 6.35 9.02 551 147.02 10.01 45.01 10.01 55.04

RS, BEMENEEEEME (P<0.05); R S5%E, MR D AHE (P<0.05). ZEHwiMma. 4,
BRFIAR, BEREE S B IE A OE (P<<0.01); BEAEE, ARAIEE. #F, BEAIEN, SEANEE, BEAONSEAL D
FAOE (P<0.01); Z 51 B3 A E (P<0.05). FEM @i fnet, BEAek . B 26 3 5 A o6
(P<<0.01); BEANEL. W, HAErtl & W2 FEAHE (P<0.05),

22 AT R FAREEHLEERET RTENTE

22,1 REFRAE MRFEPHTROTCEMNSNEI . KESCER . B, BB TEES LI T
e, 765 H 12 HiRSARME, 2090 1271, 740, 9.91 F12.26 mg-g'. A FEP7ELS e H4: o, 78
8 H 4 HAM7H 18 HApWlikit KM, H 3044 A1 875 mg-g !, M7ERBIATRE, BMEEESH 2HT
RERN R AE, eSS e AR L, BEMER e TG TR, S55CEH (7 A 18 H) BRIR TR, Ak
BTG LT, R T (3£ 5).

222 #FFRAE MWFFPREROTE SN A BAESLIWIARW TR . B IS N %, 45
SCHIHTII AR, FESS SIS (6 A 1 HIE) TR T2, BEESSSSIRTIN N, 45505 WHst b
T, #E 6 H 29 HIRHEFF AR KT B0A R k. i o R ERAE 45 S 2 e TR R FR I e 3%
HoAb TR R SRS TR s, 5re 7 A 18 HikEoKMH, ZETR TR (35 6).

223 RRBERAFTRAEGAXE XFEFE BOTREANFGE TSI RV (R 7). BFRG
BAR. 25, 0 SAEEASE CGRIE, B MIFCEZIMATE— 2 A e, Hp, B 8 SRR S
F e B A OC I (P<<0.05); i 7EAR 5 AR SEMIAAAE 38 W AH OGP (P<<0.05); A, #1 . HL. #ifent
A SRIEZNA BEFEMHCKR (P<0.05); A . #. #. 8. WFE S50 EA B HAHEECR
(P<0.05); A EZESRIENA W FMEHE (P<0.05); & . B . BEEZE SR8 A7 16 35 A0 A0 G bk
(P<<0.05).
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Table 4 Correlation among 9 elements of P. ostii ‘Feng Dan’ roots, stems and leaves

JLE /fuﬁ @ém %Fﬁm %tvrﬁ %m ’ff’iffﬁ %¥4~ﬁ %ﬁm ﬁﬂﬂm
A 1

W 0.810%* 1

i ~0.090 ~0.467 1

B 0.281 0.443 ~0.860%* 1

i 0.075 0.419 ~0.910%* 0.888** 1

By 0.570 0.824%* ~0.831%* 0.831%* 0.833%* 1

GG ~0.651* —0.249 -0.456 0.145 0471 0.096 1

il 0.796%* 0.434 0310 -0.145 -0.416 0.081 ~0.745* 1

My 0.686* 0.662* ~0.625 0.772%* 0.580 0.786**  —0.184 0.394 1
JEH o W B B i Bs B 22 il
Hx 1

W -0.278 1

P -0.335 0.887** 1

By 0.097 ~0.607 ~0.683* 1

s -0.267 0.943%* 0.766%* -0.499 1

B -0.051 —0.207 ~0.478 ~0.065 -0.075 1

Bl 0.421 —0.887** ~0.983%% 0.680* -0.735% 0.422 1

il 22 0.587 0.526 0.386 -0.407 0.505 -0.232 -0.303 1

- —0.652* 0.588 0.625 ~0.739* 0.482 0.199 ~0.694* -0.027 1
TLE A - {73 i il i B - i i %nf %%Z‘nf il i {7/
B 1

Wy -0.331 1

By -0.803 0.003 1

By -0.265 ~0.858%* ~0.176 1

Hifing 0.081 0.276 —0.046 -0.359 1

B ~0.658 —0.682* 0.231 0.674* 0.270 1

Bt 0.574 -0.497 0.371 0.349 0.547 0.885%* 1

i ~0.700 —0.112 -0.471 0.160 0.325 0.250 0.202 1

L 0433 ~0.730% -0.556 0.811%  —0.430 0271 0.016 0.233 1

VEW]: *RTE0.05K - ERFEAASC, **RIRTE0.0 K- AR AR

x5 AEEFHBARS AP RETRTEZTL
Table 5 Elements change of P. ostii ‘Feng Dan’ pods in different growth stages
HMI(H-H) A/(mg-g") Bi/(mg-g') #M(mg g') H/(mg-g") #/(mg-kg") 4i/(mg-keg') #/(mg-kg™) #/(mg-ke') W/(mg-kg™)

04-28 14.81 9.12 13.12 2.53 46.86 14.67 39.13 13.01 26.05
05-12 12.71 7.40 9.91 2.26 15.85 9.66 38.93 9.66 19.30
06-01 16.66 8.73 13.75 2.08 17.07 4.95 12.32 12.32 27.17
06-29 20.70 8.65 17.57 272 8.89 2676 33.47 10.05 33.53
07-18 28.36 8.55 24.24 2.62 13.71 33.79 33.92 6.78 30.43
08-04 30.44 8.08 21.09 3.63 23.70 10.30 15.46 10.30 4122

3 it

AT, RSP FEEM 2 A 26 H) BEFRAE (R 22 ) PR B B3R RESCR R
SIBUNAER RS A, HVRM RIS 25 3 A 27 H)3 MRS o R B i B B TR, it
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Table 6 Elements change of P. ostii ‘Feng Dan’

seeds in different growth stages

AWIH-A) %A/mg-gh) Bi/(mg-g") Hi(mgg') B/mgg') Bimgkg') Hi/mgke") #/(mg ke #il/(mg-keg’) Hl(mg kg

04-28 25.97 23.60 20.23 1.93 20.46 30.09 34.03 28.87 21.02
05-12 27.87 14.95 12.23 1.46 30.85 14.44 19.60 22.44 9.66
06-01 30.63 15.11 9.25 1.40 29.37 12.78 25.70 17.97 10.25
06-29 31.95 18.61 8.31 1.50 17.78 26.73 29.16 17.01 12.15
07-18 33.97 18.70 8.01 1.55 2243 40.71 40.74 16.27 11.38
08-04 38.37 16.83 7.56 1.63 10.46 19.01 38.02 19.01 28.52
x7 HMAHT ‘R AESFEBEY RITENHEXE
Table 7 Correlation of elements in different organs of P. ostii ‘Feng Dan’

wE g e I T || #4E Liiy% E v L Ry  FiFyg

Mg 1 My 1

E -0.029 1 e 0.287 1

g 0.952%%  —0.579 1 g 0.826**  0.493 1

RI¥Eg 0331 0.951%*  —0.821* Ry -0878* 0657  —0.898* 1

Mfu 0197 0.942%*  —0.907%  0.931%* FiFe  -0.622 -0.851*  —0.861* 0.843* 1

wy Mgy ZEp iy FhF g || 75 e &Y Mg Ry FhTy

s 1 My 1

E 0.971%* 1 ey 0.324 1

Mgy 0.876%* 0.845%* 1 LIpe 0.869** 0267 1

Ry —0.053 -0.190 0.162 R¥w 0403 0.052 -0.211 1

e -0.845%  -0.701 -0.755 e 0773 0.815*  —0.871*  —0.180 1

wE iy e e B Fm || #EE i e Ly Ry P

*Egp 1 *Egﬁ] 1

e —0.362 1 i 0.792%% 1

Mgy 0.023 0.078 1 Mgy -0.037 0.361 1

Ry 0.769 —0.691 —0.838* Ry —0.706 -0.235 -0.171 1

M¥m  —0.888* 0.981%* 0.888* M¥w  -0.541 0.237 0.464 0.617 1

W it - e Py || 28E Wom ZEm I o I Ty

g 1 Wy 1

= ~0.480 1 oy 0.598 1

g —0.828%*  0.459 1 gy -0.449 -0.612 1

Ry -0721 ~0.459 0.746 Rm 0142 —0.841%  0.944%* 1

Ty 0384 -0.963%*  —0.182 Fm 0415 —0.656 0.874* 0.943%* 1

mE it E I e e

My 1

iy ~0.060 1

Mg ~0.375 0.672* 1

Ry 0177 0.750 0.247

T 0862¢  —0.122 0.403

YA *FIRTE0.05/KF LB FEAMSE, *+FIRTE0.01/KF LR BEAR

WRAETR I X BEm ],

RPE R T R |

e s

425 BH

K, IEAETIVIERTIHERSBBL, AR R R
AR B, BPESRCR R AR, LIRIEER A B R A B, FIR BT R .
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SCEWI G 27 B BISESA 4 H 28 H),  RUF @IGAERIE . RBE G BIES] . AR
KA R A0, 2B Boe R ARAE KR OCHERT, S CRUE T8k B R 5 - E I g
BOESLA HERE,  CRUE MRS RITR R BER TR, BEOTRESRL, FocRImE g Ry
gerin; R AR SRR TR, BT E AR/, Ui, B CRUE R 2Rt
AR A BT R R bR B AR T W CRE MR A B R B R TP TR T
SREER, AR R AR LRI cE, szl s 2AMAE .

MEESTI (4 7 28 H) FIRAM 8 A 4 H), ‘RAF MRS RIEhECE TR EL TG
TRER S, B¥E S 12 HBIE A MRE SR AT R Y R L frkr A
JLEE NS, UM TAELE RPN E TR NT RS, SEPEIRER . iR SRISGPHENA
TCRAWImF PR, SEULA MR 5RIER TR BEEARR RN 5 K E R A C &= o 25
AW g, MR AR RS T, AW . RN A TR R A, B E KT
Fi, BT EELRES, A TREITEARE TR, NaH R IELPFh BT R 2 LT AR
R, AR K KN & e s e e . EE SR (4 H 28 B EERBUH Q@ A 4 H), ‘R A
MRAR S22 h B e R RIE TR LI Rass, WPESIoRk M (7 H 18 BH) MBUERARME; A 8T R 2%
R, RISH PR REMAMN NS, B RO REE AT R Ee R TR
EZHEREBE B, 255K (7 A 18 H) ZEIXBT R TR, . £, Wb R iFs:
[ SRSehERS , EESCRIT (7 A 18 H) R 8 A 4 B) M TR R/, H5ZEPBcE I RN
Ho NG 4 H 28 H) BIRBI 8 H 4 H), ‘RUF HHARFHICEL BTG TR, 7E4550K
(7718 H) HIIEME; MRS M S5FFrh s RIAW TR, ISP HITREL TR, B LT R
FEfpkas, Uil R FrRik B BEREREMICER, BRAE RIS H BN ITE AWz 2 R
S, MRS R PRI AR TR SRE U BRI L. R 2R R O A
RLKRFMTERER . BN, XEARITIER B AR RS FrkEFd P AT
M rhREZ B, H54EPF /NS Paeonia suffruticosa ‘Hu Hong” i AR L AL — 35,
SECETI (4 H 28 HE 5 12 H) RIEMM T8 . SPMBERTR B TR, BERMPIOTE TR
B, T R R A R B A AR R R, X S5 AME Torreya grandis  “Merrillii” Fh1- & & HI# FOC R
A —F, G RO M TR E R AR EN . CRUF SETEA. B MRk, 2R
R R RE R ERRICER, NAEEE R & B e AL
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