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W Nk BE T HAY(Rhododendron hybrid ‘Carnation”) 7 ARAR 55 I B&E L RIEC 77, SR A =R & = /KT Lo(3*) IEAZ 56 1%
i RGERFEAFIZN) BEP) # )R Hox AR A= KA AR SRR R 520 o 3006 D 3 B4 IR (N =46%, % 0.5, 1.0+ 1.5 g/pot,
3B Niv Naw N3 EoR). R (P20s=12%, % 0.8, 1.6+ 2.4 g/pot, 735 Pi. Pav P R ABREZEN(K.0=52%, %
1.0~ 2.0+ 3.0 g/pot, 735 Ki« Ko K3 FToR). 45 RFRHT, AH M5 (N2P2Ko) i 2 (bR m i K AP AE i, AT M6 (N2P3Ky)
AR THAM. Py K EEHEH B35, B AS e R AR EERm. 4F M9 FMSRSERm: 43
M5 TFRIEMERE S Bl 4E M7 (N3P1K2)Tﬂ‘{§ﬁ%[§lé‘§%ﬁ PUAAL BT YE AT, AFE NiP2Ky A A B AL B
i, AFE NoPIK R S & B s A M7 TN B ERK. BT ERSSNNEEEN RN, S4gs
35 HEF N M5>M4>M6>M1>M2>M7>M8>M3>M9>CK (Xt }iff). ﬁtfﬂ RARACEE MS FE(R Ik FE T ARG A K L SR T A BT
PEFIFFAE T T RUCR O 35 o 3Ky e TS AL RS I o RE 5 B8 BRI AR At T BB K
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Effects of Formula Fertilization on Growth and Physiological Characteristics
of Potted Rhododendron hybrid ‘Carnation’

WU Linshi!, LI Qiaoyun!, LIAO Juyang!, PENG Liyun?, SONG Yin!, HUANG Yagqi!, WANG Ling',
CHEN Chan', LIU Yan'!*

(1. Hunan Botanical Garden, Rhododendron Engineering & Technology Researeh Center of China’s National Forestry and Grassland Administration,

Changsha 410116, China; 2. Central South University of Forestry and Technology, Changsha 410004, China)

Abstract: To screen the optimal fertilizer formula for pot cultivation of Rhododendron hybrid ‘Carnation’, a
three-factor three-level L9(3*) orthogonal test design was adopted to systematically investigate the effects of
different nitrogen (N), phosphorus (P), and potassium (K) ratios on plant growth and physiological characteristics.
The test factors included urea (N=46%, set at 0.5, 1.0, and 1.5 g/pot, represented by N1, N», and N3 respectively),
superphosphate (P20s=12%, set at 0.8, 1.6, and 2.4 g/pot, represented by P;, P2, and P; respectively), and
potassium sulfate (K,O=52%, set at 1.0, 2.0, and 3.0 g/pot, represented by K;, K», and K3 respectively). The
results showed that treatment M5 (N2P2K>) significantly promoted plant height growth and flower quantity, while
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treatment M6 (N2P3K;) was most conducive to stem diameter thickening. The application amounts of P and K
fertilizers had significant effects on the accumulation of aboveground, underground, and total biomass. Treatment
M9 had the highest chlorophyll content; treatment M5 had the optimal soluble sugar content; treatment M7
(N3P1K>) had the highest soluble protein content; in terms of antioxidant enzyme activity, treatment N;P,K; had
the highest superoxide dismutase activity, and treatment N3P;K; had the highest peroxidase content; treatment M7
had the lowest malondialdehyde content. Based on the comprehensive evaluation by principal component analysis,
the comprehensive score ranking of each treatment was M5>M4>M6>M 1>M2>M7>M8>M3>M9>CK (control).
Among them, the optimal treatment M5 was most effective in promoting the growth, enhancing physiological
activity, and increasing flowering of ‘Carnation’. This provides a theoretical basis for the optimization of efficient

cultivation and propagation techniques for ‘Carnation’.

Key words: Rhododendron hybrid; Fertilizer; Growth; Physiological characteristic
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fit Je I AT PN R R, < HE Ty A A5 (Rhodo-
dendron hybrid ‘Carnation’) B A == {EREVE, IE4FE
KITZAFVE TS FE RS 2 A S 48R (Ericaceae)
FEAS & 2 WAL RS R A (& THR) P —H, v 4k
VEAR, Homt B B 405, SRIEJE, K 3~5 om,
% 1~3.5cm, MRS, HIERAGE: 6
Wrer. ElE, 1648 6.5~7.0cm, —HFELFHAE, 3 H.
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1 BRI

1.1 #%

RIS RLE R B B B 1) 3 a A /e )
22° MBS (Rhododendron hybrid ‘Carnation’)¥T 48 11,
Phierkm . AR, KB EH R R bk
HATES . 2 O G0 B T 5 Tk A RS

BRRE, B R EE ek, Hh AR R R
(N T =46%), NHEEENL; BEICE i B RS
(P20s HE=12%), J& T /KIEMESE AL #7AE ik
FBRERAN (K20 &8 =52%), s ReEEAE. Ch
JEFE NN, BEIEWE SR P, HMIERE RN K.
1.2 ik

2023 4F 6 H 15 H B3 FLRS E R HIME=E
Ah, ANHERH o« ZRE N 4% 20.6 cm, 5 17.5 cm,
THZ 1S em, ZWiHE, 7 H 1 HHAGEATH
REARES, B 15 d HAE 1 . NN E L TR
wA L BEE AR 3:1:1 R A4
M, 78 N C 195 B8 1.68 kg, it 1) pH N 5.8,
it AR EARE =K 3R =K Lo3YHHIIERS IR, LAAS
B2 AAE AR R, Jit 10 AN bEE, 150 7T AR
JRZ BT 3 ALK, 235009 Ny (0.5 g/pot)s Na
(1.0 g/pot). N3 (1.5 g/pot); ILEREES T 3 ANitAE K
F, 5004 Pr(0.8g/pot). P2 (1.6 g/pot). P3(2.4 g/pot);
IRER AT 3 MK, 439328 Ko (1.0 g/pot)
K2 (2.0 g/pot)s K3 (3.0 g/pot). Jiti I J7 32 H 58 i e I
1.3 $EhallE 54

KR MN2023 47 A 1 HIRRITFERE,
MR WILEEE, GRS 15 d WlsE 1k, %A ST
I KE. R RE, B CEBEYLE 3
BRRIZH, AR, 2024 422 A NA), FHWE
FEACIE DL, L FACTARITAEIE 0L, M AL e bR

AR E TETFAE 45 o) 2 AE AR Ll A
KNG, A LA R 3 PRiE R, Bk
FERAN 6 ) AR B PE AL 4 AN 7 )23 e 1 A R
B KFBMITH AR E 12 .
FEIEE B B (R 25 =K S, R FH SR - £ 1
PRIUEM 5 S 2% A P, B bb U O e ] v
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PSR, % T W (G-250) Y o ik I ] v
AR S E, WAAE 2R 5 ORI e i i
(MDA) % &, U VUM (NBT) AL S L3I o
APEALEFE(SOD) G M, A A VA & i 4
WYIEE(POD)E M, H/MERESE 3 IRIIE .
1.4 BEEMSG Tt

RIEHHE ] SPSS 26.0 Al SPSSAU #EAT /7 %
ST E R o T, SRH] WPS 2 il .

2 SRS

2.1 MAEXTHEE . MR

R 1AL, 7EREANALE B T &S AR 1)
Phim AR EANFRRE MR, B2 FEL
HipkmlKEY RS, EHdE, SmiRMEZEL
PUs AR, PREg KON IRE. 5 4 FEMKE
/b, KFERKBEALZ, 12 AEKEEIERRK
B, R\ZMEEW, HEkENRRES, 2 H
SAREIRE, AR SOF M S POE A . SIS
PR KB TR (CK), 1A AIEC 7 bt AE
XRETVEE RS IRk EE KA IR, Hh M5
FIk K EROK, 1A% 384 cm, MWK RBEAK,
N 143.04%, BB MS < BE 55 FE RS Ak i AR K 12
e b

HEAF SE A A 0T WL, A T AL ) B 2E 0 Bl I
by 56 2H P AR I TR R T RS . AN [ i AR T
J7 AR KR AN ], R AN [ BERE G 20 1
KM EHEAR, StkaigKRel. g

R BLTTHLALR RHETYR BRI IR M

WK PRI 4 T 5 H—6 H - M6 Rk HiiZ 38 K
MERA, M CKMKEN 255.27%.

KM 22 5y BT Fl 22 J LA it — 25 40 B N Py K
Livkm . A KEFCRE 2). Ny Py KEAR
[F) 7K b X Aok s PR 52 M R A A AR 3 22 o AR 1
WZAEREAT 40T, R N, P K SR EHKER
SUMIRRRE %, N &K, PR, K/, Ab#4
M35 IR Bl o I MR AR AR A AT, N 3
KA N1WNo W N3 Z AR IR S 3 22 7:(P<0.01), &b
FRZH M6 R BT o
2.2 RN R B

A1 RO, 7EREANALS ) T &2 R R R
REAN, WER. KR, —ZUREEY L CK X;
MR H A M3 M9 BRI T CKo i AR KA —
PARBCETA R, M5 IRK R, & 23.17 cm,
B CK 17 70.89%; — HAREE I 2 172 M7, A 19.00
%, B CK & 90.00%. XAFRIKF# Ny Py K ik
TR ZES T Z B LA, s R {A, N. P, K 520
REKAELEMRK K N: K (R=1.16)>N=P (R=1.40), [
S S AR A ) B S 5 PR AL FR A NP Koo
2.3 JEAEXT A& IR

HE 3 1] H, M1 HPZAEYEBKEKR, A
48.86 g, b CK B KT 80.56%; M EYpEHK A KK
& M7 (28.04 g), Lt CK 3K T 171.41%, Hu FAY&E
BRI M7, H CK 38K T 91.74%; /44
oM B K2 M7 4B, EE CK 38K 108.63%. 2
ST E LRI, N. Py K AHRKSLIHK O K
(R=1.16)>N=P (R=1.40), SMiBLEZE NN NoP 1K, Ab

Table 1 Effect of formula fertilization on height and diameter increment of ‘Carnation’

e ﬁ@ﬂggﬂ =4 P Height Hi4% Base diameter
No. Fertilizer JEREHET (cm) HKE (em) BKE 1% JEAEHT (cm) WKE (em) BKE 1%
ratio Before fertilizer Increment Increase rate Before fertilizer Increment Increase rate
CK 0 44.94+0.66 15.8+1.22Gg 5.91+0.19 2.37+0.20Fg 0.00
Ml N,PK; 42.82+0.32 22.7+0.48Ee 43.67 6.36+0.16 6.63+0.16Bb 179.75
M2 N PK; 41.09+48.05 28.5+0.52Cc 80.38 5.79+0.19 5.37+0.19Dd 126.58
M3 N, P:K, 48.05+0.35 35.3+0.59Bb 123.42 6.04+0.18 6.24+0.18BCbc 163.29
M4 N,P K3 42.40+0.36 23.8+1.06DEe 50.63 6.01+£0.49 5.82+0.49CDcd 145.57
M5 N,P2K, 43.48+0.62 38.4+2.41Aa 143.04 6.40+0.29 8.13+0.29Aa 243.04
M6 N,P;K; 45.25+0.93 36.8+0.91ABab 13291 5.42+0.14 8.42+0.14Aa 255.27
M7 N3P K, 45.41£0.81 18.7+1.68Ff 18.35 5.24+0.24 3.9740.24Eef 67.51
M3 N3PK, 43.68+0.45 26.3+0.33CDd 66.46 5.59+0.26 4.28+0.26Ee 80.59
M9 N;P3K; 31.43+0.48 17.9+0.73FGf 13.29 5.91+0.43 3.66+0.43Ef 54.43

NFA KNG TR RS 2 7B 3 (P<0.0 )RR (P<0.05). FIH

Different capital and small letters indicate significant differences at 0.01 and 0.05 level, respectively. The same below
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Table 2 Range analysis and multiple comparison of formula fertilization on height, diameter, root and flowering of ‘Carnation’

TiH A7 7 R TiH A7 7 R TiH A7 7 R
Item Factor Range R Item Factor Range R Item Factor Range R
e N 17.20 RER N 322 I N 26.52
Plant height P 1527 Root diameter P 275 Numbfer of P 2317
blooming flower
K 15.00 K 3.12 K 19.10
Az N 5.09 AR N 9.35 Vi N 2.89
Base diameter P 3.74 Longest root P 4.50 Single flowering P 334
period
K 4.07 K 4.87 K 2.56
LRSS N 1.40 — AR N 5.44 BARAE N 6.00
Root length P 1.40 Number of first P 4.78 Whole‘plant _ P 422
order root flowering period
K 1.16 K 5.11 K 5.00
12 20
" A A aA
bcAB B
a °dB dB K B g4

HK: Root length (cm)
[}

30

[ 5]
W

20

He KM Length of longest root (cm)

M2 M3 M4 M5 M6 M7 M8 M9
Kb Treatment

B 1 BT AT < FE TR RARARISEE . CK. MI~M9 W3R 1. T

0
CK Ml

K4 B 4% Root diameter (mm)

—Z¢HR%E Number of primary root

20¢ aA

abAB
abeA BabcAB

beB beB e AB W cAB

bB

0
CK Ml

M2 M3 M4 M5 M6 M7 M8 M9
Ab#E Treatment

Fig. 1 Effect of formula fertilization on root indexes of ‘Carnation’. CK, M1-M9 see Table 1. The same below
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WS (R B — 3, FEAREE 4 H s H—8 Hxhl, H
MRS NIESN NN AR, SO RO
T o MAESHISS (] 534, BEARIAEIRZAI7E 40 d i 4q s

KKm T HEH 3 AR RS e, =5 b
TE 8 WA G — 2 e se VR IO [a), B pRTE A ]
PLER 2 MHELE. M9 &b FA TR, FHI1E
HEA 21.07 %5, L CK &t 15.33%; HFEdE &
M MS 4, FFEEE 21X 5249 55, 456K, Tt
JEXREH AR AL I R 3G K . 3 —B 00T N
P. K XMz, RS AR, iefe . B
PRACHHEAT AR 22 0 W7 I 2 B LU, 45 SRR BT A e
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2.5 JAEXT SR IR

3R S Al UL, S 4IRS R ay ISR b
MHGRSEWET CK, M9 HAM 4 RK& B,
KA /R F B B 55 . N PL KRNI P>N>K
[FIFf G AN FZKCP XS 2R a IISEIE 43 5108 No>Ns>

19.10), HfEH AN MS, SidgkHAEERE —
i MS HpSERK, AFEZKF N, Py K X}
FAAEIIS AR A 3 2 s MS R R K
S} FERRAC BRI AK N N (R=6.00)>K (R=5.00)>P
(R=4.22).

3 W7 AL R TY R A AR ) B

Table 3 Effect of fertilizer formula on biomass of ‘Carnation’

hbEE R () EN0) M (g) H EFAY (g) BT (g)
Treatment Root Stem Leaf Above-ground Total
CK 11.63£0.36Ce (0.00) 27.06+3.19DEde (0.00) 10.33+0.65De (0.00) 37.39+3.77DEd (0.00) 49.01+4.03Eef (0.00)
M1 26.36+2.16ABbc (126.69)  48.86+4.18Aa (80.53) 18.18+3.02BCbced (75.99)  67.04+1.44Aba (79.32) 93.40+3.61ABab (90.55)
M2 26.85+3.23ABb (130.96)  31.90+1.49CDcd (17.90)  23.74+2.72ABab (129.82)  55.64+2.59BCc (48.83) 82.50+4.81 ABbcdC (68.32)
M3 20.32+4.35Bd (74.80) 19.5742.77EFef (-27.68)  14.54+2.24CDde (40.79)  34.11+4.97Ede (-8.76)  54.43+9.22Dee (11.06)
M4 33.74+6.46Aa (190.17) 40.02+2.95ABCbc (47.91)  26.58+2.32Aa (157.28) 66.60+4.57ABab (78.14) 100.33+7.23Aa (104.71)
M5 20.46+3.48Bcd (75.97) 31.28+11.11CDd (15.61) 17.89+£6.05BCDcd (73.22)  49.18+12.13CDc (31.54)  69.64+14.95CDd (42.08)
M6 26.02+3.84ABbcd (123.82) 26.65+4.93DEde (—1.50) 23.98+6.45Aba (132.17) 50.63£11.31CDc (35.43)  76.66+14.23BCcd (56.40)
M7 30.57+3.45Aab (162.93) 43.65+4.27ABab (61.31) 28.04+1.00Aa (171.41) 71.69+4.86Aa (91.74) 102.26+4.28A (108.63)
M3 29.4442.94Aab (153.21) 32.5744.32BCDcd (20.35)  23.21+1.95ABabc (124.72) 55.78+6.20BCbc (49.20)  85.224+9.02ABCc (73.87)
M9 12.01+0.65Ce (3.30) 14.79+2.04Ff (-45.36) 11.09+£1.00CDe (7.33) 25.87+1.69Ee (-30.80) 37.88+2.24Ef (-22.71)

155 W B D X IR (%) R

The data in parentheses are relative increase rate (%) to control. The same below

4 TCT7 AL HE TR TFAERIS I

Table 4 Effect of formula fertilization on flowering of ‘Carnation’

e el AL AN BAEHE BAEAEH] (d) HRIEH (@)
Treatment Inltlgl flowering Fqll—bloom Lat§ flowering Number of full- S1ngl§—ﬂ0W§r thle planF
period (M/D)  period (M/D) period (M/D) bloom flower flowering period flowering period

CK 3/21 4/5 4/28 18.27+1.73Hi (0.00) 8.33+0.58DEd (0.00) 38.00+0.001F (0.00)
M1 3/20 4/7 4/29 27.57+0.49Ff (50.92) 10.67+0.58BCbc (28.00) 39.67+0.58¢E (4.39)
M2 3/21 4/7 51 41.29+1.30Cc (126.02) 11.67+1.15ABab (40.00) 40.67+0.58dD (7.02)
M3 3/21 4/7 5/1 34.57+1.30Dd (89.22) 11.00+1.00ABCb (32.00) 41.00+0.00dD (7.89)
M4 3/18 4/5 5/1 36.40+0.63Dd (99.25) 9.67+0.58CDc (16.00) 44.00+0.00bB (15.79)
M5 3/19 4/5 5/4 52.49+0.75Aa (187.28) 12.67+0.58Aa (52.00) 46.00+0.00aA (21.05)
M6 3/22 4/7 5/3 45.47+0.69Bb (148.88) 11.33+1.15ABCb (36.00) 42.00+0.00cC (10.53)
M7 3/19 4/5 4/30 25.06+0.97Fg (37.16) 8.33+0.58DEd (0.00) 42.00+0.00cC (10.53)
M8 3/20 4/8 4/29 30.55+0.74Ee (67.23) 10.67+0.58BCbc (28.00) 40.00+0.00¢E (5.26)
M9 3/22 4/8 4/28 21.07£1.90Gh (15.33) 7.67+1.71Ed (-8.00) 37.00+0.00gG (-2.63)

5 BLITHEALRT < FETYE KRG b £ 2R A i B

Table 5 Effect of formula fertilization on chlorophyll content in leaves of ‘Carnation’

Lb T & a § /R (mg/g) M4 b S E (mg/g) MMERREE (ng/g)
Treatment Chlorophyll a Chlorophyll b Total chlorophyll
CK 1.16+0.02 (0.00) 0.47+0.01 (0.00) 1.63+0.02 (0.00)
M1 1.46+0.01 (25.22) 0.54+0.01 (15.71) 2.01+0.04 (23.27)
M2 1.27+0.04 (9.17) 0.520.01 (12.13) 1.790.04 (9.80)
M3 1.53+0.03 (31.81) 0.54+0.01 (12.13) 2.06+0.04 (9.80)
M4 1.46+0.01 (25.22) 0.53£0.01 (13.56) 1.98+0.07 (21.23)
M5 1.54+0.03 (32.38) 0.55+0.01 (17.14) 2.04+0.08 (25.10)
M6 1.47+0.05 (26.65) 0.53+0.01 (12.86) 2.00+0.05 (22.45)
M7 1.38+0.05 (18.91) 0.49+0.02 (4.29) 1.8740.04 (14.49)
M8 1.39+0.02 (19.77) 0.51+0.01 (8.57) 1.90+0.04 (16.33)
M9 1.54+0.03 (32.67) 0.57+0.01 (21.43) 2.10+0.03 (28.78)
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Ni. P3>Pi>Pr. Ko>Ki>Ks, [AIFCERANFKER R
&2 B0 N No>N3=N{. P3>Pi>Py. Ko-Ki>Ks,
(Kl 4H A NP3 Ko X i T2 AL EG i i S R & 10
SR AR VR T 4T
2.6 FEAEX AR E A S BN
M 2 WL, A AE R R RS B L CK &
BT 27.84%-26.16%~1.10%-26.67%-29.69%-
8.27%- 19.55%. 17.53%. 12.841%, & M3 b, H
A ARFR Y B P T A RS B (P<0.05),
M5 HEETHIEEE foR . 22 o BT Fl 22 B LR R B (3R
6), XFANEMERE S BRI ICN: P (R=4.36)>K
(R=3.86)>N (R=3.80). [H]—JCZANFZK 1] ()50
RN P>Pi>Ps. No>Ni>N;3 Al Ko>Ki>Ks, it
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JERCTT /& NoPoKo, BV M5 ZHRUR i

RA M7 IS E A& B T, R
HAHXTEUIS, 5 CK [AIAfA7E 23 72 7:(P<0.05),
Dot A 2 e A R S B R R . AIE TR
F&ERE T M7 4 891 mg/g, SERIKK MS A
7.79 mg/g, XN 8.67 mg/g, 1X3FKBHFTA 1 it L AT
T 0ERE T BE R RY n AR B B A R R AR A RUR
Bk, WMESHTMZELEERHGEE 6), N. P. K
XA A & BRI AR ICON : P (R=0.66)>K (R=
0.55)>N (R=0.52), [FAl—J oz ANEIZK-FEZFRIAN P>
P3>Poy Na>Np>Now Ko>Ki>Ks, iR FLES AT
T TERE B 2R 1 ORI T 77 2 N3P 1Ko, R
M7 AR AT
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Fig. 2 Effect of formula fertilization on contents of soluble sugar, soluble protein, malondialdehyde (MDA), and activities of peroxidase (POD) and superoxide

dismutase (SOD) in ‘Carnation’.
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6 FLT7HEALXS HE T PVANERE . AT AL N T EE(MDA) & R AL AL ER(POD). R AL AL BE(SOD) & ML K Z 43 T 1 £ T LA

Table 6 Range analysis and multiple comparisons of formula fertilizer on contents of soluble sugar, soluble protein, and malondialdehyde (MDA), and activities

of peroxidase (POD) and superoxide dismutase (SOD) in ‘Carnation’

fths AT R KF 1 KF2 KF3 W=

Index Factor Control Level 1 Level 2 Level 3 R
WYEPER S (mg/g FW) N 17.65bB 20.76ABa 21.45Aa 20.58ABa 3.80
Soluble sugar content P 17.65Bb 21.96Ab 22.00Aa 18.82Bb 436
K 17.65Bb 20.80ABa 21.51ABa 20.48Aa 3.86
VAT AR (mg/g FW) N 8.67Aa 8.61Aa 8.12Ab 8.65Aab 0.55
Soluble protein content P 8.67Aab 8.71Aa 8.05B¢ 8.32ABbe 0.66
K 8.67Aa 8.15Aa 8.48Aa 8.44Aa 0.52
MDA (nmol/L) N 31.33Aa 25.87ABab 23.57ABb 21.74Bb 9.58
P 31.33Aa 24.12ABbe 26.73Aab 20.33Bc 10.99
K 31.33Aa 24.82ABab 21.43Bb 24.94ABab 9.90
SOD (Ulg) N 108.01ABab 105.14ABb 99.88Bb 114.46Aa 14.58
P 108.01ABab 109.45ABa 98.88Bb 111.15Aa 12.27
K 108.01ABab 100.65Bb 105.79ABab 113.04Aa 12.38
POD (Ulg) N 19.46Aa 16.5Aa 15.26Aa 18.15Aa 421
P 19.46Aa 20.6Aa 15.97ABbc 13.33Bc 727
K 19.46Aa 17.99Aa 14.95Aa 16.96Aa 451

2.7 HEEXT MDA & ERIEH

HE 2 AT, CK Akr TS5 M8 AR EM%E
Fhh, SHAMAMWEWREEER, S4MLE CK 1
KB HIN-19.07% —14.11%- —19.10%- —3.10%-
—28.88%. —42.26% —46.84%. —1.00%. —43.92%.
Ho CK A MDA & &=, N 31.33 nmol/g;
M7 HEAK, N 16.65 umol/g. 253 HT A1 E LLEE
FW(F 6), K TEEE MDA &P RIEREA,
FhICEAFACT X MDA £ [0 77 1A 2 2%
Z5t, AFIJGEXT MDA & &K : P (R=
10.99)>K (R=9.90)>N (R=9.58). ifi it £ & L /0 #r,
[ CERAEIZKFE, Ny 5 Noo N3 [0 22 Al 5 2%
(P<0.01), RN Ni>N2>N3, P>P1>Ps, Ks>Ki>Ko,
ZEE T, XTBEIK MDA 2 AF F oK I it IR G 75
& N P2Ks.
2.8 HEACXT SOD &t g2

ME 2 B0, CK 5 4bEEE] 1) SOD i PE#R A7 1E
3 7 5(P<0.05), RACHZ M5, 4 93.85U/g, &
B M9, 4 127.96 Ulg. SOD JEPERE N I 18
2 5e Tt G AL T S s, 5 Nk
SOD & &k, EkE AR A, TR R M
BYXT N & 24 B B, o m sl I #A 7] g
PR AR Z B0 . %2 5 BT 1 2 LR R B
(& 6), FIFICEAFKFEF SOD JE A7 IER
HER, ANFEIJCEXT SOD & B IFMALE AN : N (R=
114.46)>K (R=113.04)>P (R=111.15). FFhcEARRF

AP SOD VEPEIEEmI AR, Ny 5 Noy N3 B 27
W R 3 (P<0.01), Na. N [AJZ 7 &3 (P<0.05), N>
N2>Ns; Py, Pa P [H] 22 582 25 (P<0.01), Po>Pi>Ps;
Ko 5 Ki\ K3 [HZRWEE, K\ K3 [HZRANEE,
Ki>Ks>Ka, ZEE50HT, SOD i 1t Fe £ 1 it AR S 7
J& N1 P2K
2.9 HEAEXT POD 35 14 K50

HE 2 7T I, CK 5 M4. M7 [a](f] POD 3 2
aARE, HE5HRGENEREE. B M S,
FALFE ) POD WEPESMKCT CK, &2 M3, A
10.51 Ulg, i M1, N 24.49 Ulg, WZEHHTA
Z #H LR B3 6), R 7t % AN [\ KA ) POD
EMEZEFARZE, ANFEICEX POD 14 1 52 1 AL
#HAN: P (R=7.27>K (R=4.51)>N (R=4.21), [RIFhsC
FAEIKEXS POD & V15210 23 731 9 N3>Ni>No.
Pi>P>P3. Ki>K3>Ko, [Fk, % POD v& 4 i £
Tt AR AL 77 2 N3PiK o
2.10 ERAS2HT

X} 25 ANMEAREEAT TR A, KA R AR AN A
KABbr 4 B4k X1~X25, B X1: ¥k X2: b
25 X3: MK X4: M58 XS5 PR X6: AR
X7: RER; X8: KR X9: FMRHE: X10: 2
g X11: ZEAEYE; X12: HAEYE; X13: H
B AR, X14: RAEME, X150 BAEHE;
X16: HAe e X17: BARIEH; X18: MEEEK a
X19: MFEEE b; X20: 4R EE; X21: nliEtbE;
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X22: A[EMEE A X23: MDA & X24: SOD W%
PE; X25: POD ¥EME. WEUEBATIRAELALRE, @
i E RIS E £ REER, WERPATE A
LR FIURHERR & RAR DTk . AT 6 DAL F[1RF
FERMRRT 1, H R TFoTik 3K 83.578%, KT 80%, 1X
6 T8 IR m) DL B T3 AL RS I AR AR BRI
TERBLI 25 ANFabrfi H LA s B R o W3Rk 1)
25 MEBRREEN 6 NISL I 3 o H BT RRE 1) B
TR 7).

Xof DAL B0 A R BE FVRFALE ) B B EAT 20 M, 7

T PVEARRR B RIS T ZE R

FERGr 1, B BAE R AT 5 2 X14 (0.875).
X10 (0.858). X17 (0.839). X13 (0.829). X12 (0.795),
W — R R T AR E AR RIS AR
FERgr 2, TR EAEHETET S 2 X1 (0.772)-
X19 (0.748). X20 (0.687). X18 (0.685)- X2 (0.661),
WOER R RO T R AR AR KRS AR A R 11
555 EERS 3, A EHET AT 5 a2 X5
(0.686). X24 (0.649). X3 (0.618). X4 (0.601)F1 X7
(0.476), WUE=F o BT RS RAREE
P E AR G 1

Table 7 Total variance explanation of principal component extraction of all indexes

I SRR T I e AR F 25 A
oy Initial eigenvalue Extract load square sum Rotational load square sum

71 - N - -

ngredient it PEEAE gy g jir PEAB gy g, ik PEABE g

Total arlance Accumulation Total ariance Accumulation Total ariance Accumulation
percentage percentage percentage

1 6.935 27.741 27.741 6.935 27.741 27.741 6.465 25.861 25.861
2 5.529 22.117 49.858 5.529 22.117 49.858 4.810 19.239 45.100
3 3.223 12.890 62.749 3.223 12.890 62.749 3.535 14.141 59.240
4 2.506 10.026 72.774 2.506 10.026 72.774 2.973 11.891 71.132
5 1.512 6.046 78.820 1.512 6.046 78.820 1.658 6.633 77.764
6 1.189 4.757 83.578 1.189 4.757 83.578 1.453 5.813 83.578

WA F 13 T EH S R 22 515357 (R 8),
IR M5>MA>M6>M 1 >M2>M7>M8>M3>M9>CK .,
MR T B KL S B B AR K A SR A R T, 7E MS Ab PR

R 8 WLITHERLXT «FE TR kRS A IR A B2 2 B

T, kA ER L, REKREK, w5,
Bt ERE, AL EIAREMRIE IR, AR
WMEEE, 1M M4, M6 k2., CK FZ.

Table 8 Principal component scores and comprehensive scores of formula fertilization on seedling indexes increment of Rhododendron hybrid ‘Carnation’

piseil FE 5154 Score for principal component ALY HEF
Treatment 1 2 3 2 5 6 Comprehensive score Rank
M1 5.295 1.406 2.260 1.568 —0.633 1.061 2.681 4
M2 4.643 1.990 1.413 1.856 —0.049 1.322 2.580 5
M3 1.861 1.959 2.809 2.021 0.470 1.713 1.943 8
M4 3.928 3.865 3.342 1.922 —0.001 2.131 3.194 2
M5 6.032 1.588 2.251 2.693 —0.036 2.224 3.216 1
M6 3.928 3.158 2.908 1.645 0.670 1.278 2.906 3
M7 5.973 —-0.127 1.548 1.341 0.406 1.266 2.450 6
M8 4.281 1.766 1.431 1.630 —0.398 1.020 2.334 7
M9 0.576 -0.316 3.230 1.950 0.147 0.967 0.905 9
CK 1.469 —0.569 -0.367 1.011 —0.612 0.850 0.406 10

3 WR ISR

3.1 Aoy HEAEXT R DB AL RS A KA AR
TEAE S 5Tt 1 R RS AR AR AN

YR, RPAEIRS PSS HAE KR, 1R
ZAB BRI R0 38 K EDAIE T U B B[R] 2 3 5% 4
Wk, 532 3E SR EE M fE(Saraca dives)
25 R — 8. SRR KP (PKo) B F TR
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KA, TR A (Machilus - chinensis){E MRAGFHEZ BVE TRV (NBOKLEY) . ZEERRAE) L

P3Ks AKFRIUEALET, X AT RE I TR A v 2 22
S FEARAKRTAL IS 2 75 m A iR A, T
ARBUAERY OB R R IR E R AEK . AT AEY)
BERMAHE N NP Ky, o B EUAPH AR (H ) 4
(Phoebe bournei)TE =y & N AANHES, HENIX 5 7 A4
AR EREZEE R, WM mX LIELEASE
(0.08~0.12 g/kg)@ E K T HEASEAE[X (0.15~0.25 g/kg),
SECL R A 2 G . RS T BRI % T AL
7 EORBEMRT NxP S AR (W NoPo G %A
W BB )RR ) o J8 TS 2852 FH Vel S T V2 g A
TR,
3.2 BTy HEREXT B T2 HLAS A B ) R e
AW, B A B R TR
BEMLAS M o TR AR EE B AT SRR
L\ SOD. POD % fE, [FIFEL S MDA &5,
X5 F ARG SENE T (Gardenia jasminoides)$H
HIBF TRt R — 5. BN SRR & B3 1 DTk i
RERE, BamgamamrxREH sy, AxZneH
R g A i, SEtE R, AT
MK Rz, BERZNHIHEDEEE- . B
AR R O S BRI E R, XS
R PO IR A (Fertile orange) I 7T 45 AW 4 .
TEAEALHE ) MDA & 83 B ZCT X, MDA 25
NI A 2, H A S PR AR A 2 %%
fife 1 RET R RS IR NR I AR B, MR TR AR
THERREE HEEMRE ), MM S T i,
3.3 FoJ5 HEREXT < BT RS FF R4 B R
RRTHEEALRS AR K B IR E A B R R K.
AW TG RELY], HIFER R, £, 6
K/ Bt i A 3 n 205G B N RRRE S, X
FIAFAE — A B it R & X ), et il A (R ) 2
B S 1 BT B A A . 3X 5 B 22 AR I SR R
L (Lagerstroemia india ‘Zijingling”) I 7145 R —
o ABFIE R NEAE AL < B FE RS T AE T TH
TER R, X523 FEPR ORI — M1 A~)
2(Paeonia lactiflora) 71 A€ 50 5, B FHHEZHAN NPK
PiC b 521 2N 26 (Matricaria  chamomilla) 48 I 5T
S5RAHIE . PR, AR BRI H RS A B,
LA S ORI A0 IE 1) 70 2 R, O A 4 o) EUIE
=, PAREAE IR AR KO X AR B AR K A . (E1S
ERAZ, M5 AbFE EIR ATV B & E A XA,
HHIFIER ML, FRE A IXEIE %M T, 1H

S Seas BRI E CPER), mAEREMT
W 858 R A B AT PR R (YR IR — 3 ) R AR
. WMErEtE R AP AR, REERSEREIR
72 HrsmE R, s RIFKE S
THE.

gE b, AW ai REN, HIERENS A SRt R
Ty KL EY & DA KA B AR AR I m 3, &R
1.0 g/pot. BEIE 1.6 g/pot. FHIE 2.0 g/pot fit & # (L i3t
Phim R, MAFEFAEK, FNGeRERA
FrATEERE . TR A ATV I B B AR Ry
. AIELE 3 MBS R SEH, AIEEE 1.0
g/pot b, Xf#kim . ARG KB BOR, e8I &
Z, BAEEHRK. B, @WIERETTTRRET)
AR E AR TR, R R R T A
K BEN A RN FEAIE R, S BEAE RS A b PR
K&
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