TSI S P24, 2016, 25(3) : 52-61
Journal of Plant Resources and Environment

AN [ it A Ak TG A it Aol < 3R 3P &)y e A AT
A B 52 e K it AE BSAR o B

Eﬁ%—ila,lb,lc, 7‘7},\))—11%13,10’ %ﬁ(%ﬁlc,&@, //bf. ,ﬁvla,lc, é %g]a,lc,CD

(1. WEARMKS:: a0 HFERE, b, AMEPHEERE, o MBARRFRMESREIRSLE TGS, WM MM 350002;
2. RFEBES SRR TR, fma )31 354300)

FEE: R L(3%) I E 3 R (CAFRA B AEIL) 3 7K (N SBkTt IS5 5104 0,10 F120 g, P, O, SRR HI 5t 43 51
0.4 F18 g, K,0 Bk 5510 0.6 112 g) IEZE L, 7E 2015 43 A R4 A 432 YAt , %t 9 At At kb 120
MEAERT G 2 AL LR TR HEE  (Osmanthus fragrans  Pucheng Dangui’ ) £ 8 B9 A & A0 A BEFE R EAT 00 22 9T
K Pearson AH I E 4312 R US43 A3 43 000 4516 [ (40 A0 S 8 LA B 45 A A 1 A 5 i I I A 1) 56 R A7 40T
SERRW] X HRAL(N PO, F1 K, O FARRTE I 342 0 ¢) A LL, 45 AL BHAH &Iy v ik e AL AR 3G 4K B K 42 bk T o ik
JAR L R (P<0.05) o 3 HIFE 10 A4y, S B4 0 A B 482 o ( Chle) FIFFEEER b(Chlb) & BiA R
eIt R AR A b RS T 12 H Gy B TH ; mhE ARG (6 A4y 2 12 A 45) & A0 BRI Y Chla/Chlb HAR &
PR SE AR T Bt 3 O HLAE 12 A B TXHRAL, TS, 4% A B4 F 9 SOD H1 POD 3% 1t K nf
VMR 1 B i R e s S IR AR S R MG S BT A AR . TS, ARk T T bk v 4 R R A AR R K
HEE R A IEAHDC (P<0.01) ,JF5 POD I M 2 1 3 TURH G s bR = 35 4K it 5 1A 0 K 2 T Chle/Chlb 5 5 HUAEL 5301
SR A IE ARG ; Chla & 65 Chlb & i FUAT 0 M AR 1 T & & 40 o)) S A 3 R0 I 38 AE A OG . TT A A3 485
FU . AT AL B AR 55 4 B RR TR B AR K e R bR T R R R AR SC R H AR S IR A G o
A8(N.P,0,Fl K, O Btk 4435149 20 .8 F1 6 g) Al A7(N.P,0,F K,O Bksiti 4351 20 4 F10 g) 4bFHZH &)
W AR E PR R 22 ORI {H A8 AbHRZH 1 SRR AR 25 T A7 AbFRAH , IR S5 R R . A B A4 2
et REAS A5 IR T ST RE D B e A R S AT EE I IR AT A AR K, LR A EE AR A
A KAG bR, B> BB N 1 P,0, 20 Fl 4 g %00 B A EE S0 R K,

4R BRI  MEICALER A KAEER; A BREE AR AR AA

hE S %S 0945; S685.13.062 SCRRARAEAD: A NEHS . 1674-7895(2016)03-0052-10
DOI: 10.3969/j. issn. 1674-7895.2016.03. 07

Effect of different fertilizer treatments on growth and physiology of Osmanthus fragrans ‘ Pucheng
Dangui’ seedling and analysis on fertilizer cost YAN Xiaoyi'™'"™'*, LIN Fenglian'"'*, WU
Chengzhenl"‘z’@, HONG Wei''*, LI Jian'"'=" (1. Fujian Agriculture and Forestry University: a.
College of Forestry, b. College of Life Sciences, c. Fujian Provincial Key Laboratory of Forest Ecosystem
Processing and Management, Fuzhou 350002, China; 2. College of Ecology and Resource Engineering,
Wuyi University, Wuyishan 354300, China), J. Plant Resour. & Environ., 2016, 25(3) : 52-61

Abstract: Orthogonal experiment with three factors ( including nitrogen, phosphorus and potassium
fertilizers) and three levels (applying amount per plant of N was 0, 10 and 20 g, respectively, that of P,
0, was 0, 4 and 8 g, respectively, that of K,0 was 0, 6 and 12 g, respectively) was set up by Ly(3?) ,
and fertilized at two separate times in March and April, 2015. Growth and physiological indexes of two-
year-old seedling of Osmanthus fragrans ‘ Pucheng Dangui’ in nine fertilizer treatment groups before and
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after fertilization were determined. And correlations among different indexes and relationship of different
growth indexes with fertilizer cost were analyzed by Pearson correlation analysis and regression analysis
methods , respectively. The results show that compared with the control group (all of applying amount per
plant of N, P,0, and K,0 is 0 g) , increments of seedling height and ground diameter, and dry weight of
whole plant of seedling of different treatment groups all generally increase significantly (P <0. 05).
During March to October, contents of chlorophyll @ (Chla) and chlorophyll & ( Chld) in leaf of seedling
of different treatment groups generally appear the changing trend of firstly increasing and then decreasing,
and obviously increase in December, while after fertilization ( during June to December), Chla/Chlb
ratio in leaf of different treatment groups generally appears the changing trend of firstly decreasing and
then increasing, and that in December is significantly higher than that of the control group. After
fertilization, activities of SOD and POD, and content of soluble protein in leaf of different treatment
groups also appear the changing trend of firstly increasing and then decreasing. Correlation analysis result
shows that after fertilization, there are extremely significantly positive correlations of dry weight of whole
plant with increments of seedling height and ground diameter ( P<0.01), and significantly negative
correlation with POD activity; there are exiremely significantly and significantly positive correlations of
increment of seedling height with increment of ground diameter and Chla/Chlb ratio, respectively; and
there are extremely significantly and significantly positive correlations of Chla content with contents of
Chlb and soluble protein, respectively. Regression analysis result shows that there are linear relationships
of fertilizer cost per plant with increments of seedling height and ground diameter and dry weight of whole
plant of seedling, and all of them appear extremely significantly positive correlation. In which, growth
indexes of seedling in A8 (applying amount per plant of N, P, O, and K, O is 20, 8 and 6 g,
respectively) and A7 (applying amount per plant of N, P,05 and K,O is 20, 4 and O g, respectively)
treatment groups are higher with no significant difference, but fertilizer cost per plant of A8 treatment
group is higher than that of A7 treatment group. It is suggested that properly applying nitrogen,
phosphorus and potassium fertilizers can effectively regulate photosynthetic pigment content and
antioxidant enzyme activity in leaf of ‘Pucheng Dangui’ seedling, and can promote growth of seedling.
Comprehensively considering fertilizer cost and growth indexes, respectively applying 20 and 4 g per plant
of N and P,0Oj is suitable to growth of ‘ Pucheng Dangui’ seedling.

Key words: Osmanthus fragrans ‘ Pucheng Dangui’ ; fertilizer treatment; growth index; physiological
index ; fertilizer cost

TR IR0 BT A A A R A= K
BRI B G R S BRI 2 — ML A 2 5L
b i B AT AR P AR N, IR A S S A SR
SIIEIA | DT 552 W R Ak 1 At B A 1120 AR GBI 5 25
SR it H 3 ERY A AR AE RE 8 W A2 R AR )
AR R & T, RR A b AR S A K EE b R
o I OGP R O T R
FrEY RO R T R AR SR AR R
A T v T e R A 1 A A T ) R e ] 5
G310 SR, AS R R 0 35 BT 2l AN A A 4 it
HEAIC B 22 SR, PR, X8 A (] Al 4 O 228 3 410
JNE T R EA EE L,

k€ ( Osmanthus fragrans Lour.) & K B Fl
(Oleaceae ) KR J& ( Osmanthus Lour.) F LR HEAR 8L /N
A, E R GE A2 " TR Y
FHH AETUWAR, )2 T b AR G e bR 5
Hb, PRUHCE & PRREEE A R AN R TR AR R AR A

Py AR AE B 2 b B e AR (E
T AR Y P (¢ Pucheng Dangui”)
SEEAE Y R 2 P R T e AR R R
N, PR " A A R IR B AR 2
AT ML, AR, N TR BT 0 AR R K218 H R
A PR 2 T O A D iR
SR ALK A DR A I 5 BB T R e A R Y
P it AL FORS HETGAC SR HEA T RS, JEILEE T
AOBERE I RS BRI T 58 . H AT SR gl A
HGE 15T PR TEACHTTE AT 4 R U]
R W FICECRE O T 0

VR DL PR 2 AR AR A A TS0 R 7R
HIZRE TR Ly (37) IEAZ S0 AN R L W L 40
HELH A, HEBE T AN RV AE 45 6T Aok o 00 A8 496 o e
i IR L i ag K DA RS
AR FBCE R IR, SR A Pearson A AR 20 A
LR ASAR BRI AR SCPEREAT T 204, IRt AL A 5



54 LENE7/ I AR RS N N

525 4%

AL RARARIEAT 1 1BV 5047, LU 07 2 1 38 °EL ¢ 3 3k
FHEE” i AR R BOREAL 4145, O Sl AR AL A
P R AL 138 T R AT R 4R AL A 5
e/

1 Bt RSB R T %

1.1 HFEHER

SO P A TR L T R AR A B fE L, M AL bR
HZRZ: 118°00'32" b4 27°44701", % X I8 )& H 7 44
WA AR BIRE K B 20 1 700 mm, 5 < T PF
e A% G TR b 1) A0 S5 A B S 0 b+ S 41
5,0 ~20 em HRRAIL 2R 2SS S
4 26.08 .1.40 .1.19 #10.75 g - kg™, KA ARk
Tl R0 R I oM 32, 14 114,94 1 115. 67
mg - kg™,

1.2 SEIg#rat

B IR 2 AF A D R ARl SR 4
it BT 4 YIoh 2013 AFAT4 BTG BRI F IRl — 6
PERBFFE T, YIRS 97.76 em, MK
6.68 mm,

SR A RAE AR ZE (CO(NH,), , #iVT % B AL
TABRAEY, Ho 200 T 50k 46. 3% ; BEIE N
WS ( Ca(H,PO, ), , A AR AR TR BT A IR
Al ), o PO, M BT E BN 12, 0% 5 $IE S S AL
(KCl, b IEA A ), Hrh K, 0 By 5= 5340k
60.0% .
1.3 =LWH*
1.3.1 ##i%E T 201543 A 76 W 4
AR BN E T 1 mx3 m BIREHL 27 A4S, & FEHD
1) 7. 3 S A I A A BRI LA A AR 5 g B -3
20 BRANE, BREEFNATEE I 0.5 m; 76 4 A b ] %
FEFE 1 m G2 vhals (G2 vhald AT ) 4 b O £ A AT
HATHRIC,
1.3.2 #fegx RA3NE3KFE(L(3))IER
SHE, 3 I N PO, M K,0; N Bkt F & 1
3 KA1 0,10 F120 g, P, O, Fbki & Y 3 4
KA 500 0 4 F1 8 g, K, O BARRNE FH & 19 3 4K
YA 0.6 12 g3 3t 9 ANAbBRA 453 A Ho,
X REZH (CK)3 AR bkt s 2 0 g, AR
8 MLHARKIR 5 H Al % A8,

BEHFE LI 43 HITE 2015 4F 3 A A fl 4 H o f)

[T HEAE 2 YK, AR A A b 11 S B &0 1 8, 4 FR S
BB Y 3 R IR Y B it ] R Ak 2 i A A
# 50% PINERHE T 20 LK, SR 1 20 55 2 4 e
AL SA) S) WEIP E A b P AR e P R S g v %oF
S DU A5 7R R K

1.3.3 JF8ARME Tk

1.3.3.1 AK¥EmlE  7ERILHT (2015 4F 3 H
A1) FHENE J5 (2015 4F 12 A %)) , B SR b bl AL 1% B
8 WRAI VI ik = AN AR, TR v A AR B
BOASRBOEYE, T 2015 4F 12 W), 785 e ke
P BELZE S I S 4 3 Bk 1 4 i iR & i A A
B3 — A2 R B RIER R 78 ) /N0 BB AR &
B A A T KGR B I A3 ) T AR
SEAE 105 °C 444 F 2 30 min, R)5 T 65 C &40 T
T 2 E TR, R R R4 I AR T BT, A5 R
P,

1.3.3.2  ABIRARIE  F 2015 4 3 A ) Gitie
HI) 6 A%).8 A% 10 A#IF 12 AW, 1EEHf b
BEHLIEEE 5 MRAHYT , AR R R _E 5B A B 2% v 30 1 Al
MR 6 M, FHZE /K BE R JT I TR K 40, B TR
ORI A

SIREF R E Bk et R s E
B, BGEREM A, FRFE 1:1 BIPER - TC/K 2 BER
BT B TR 12 hy DUAFUM R 95% 2N
25 FEHK 663 F 645 nm Ab 43 510 52 T8 45 W 10 1
JEAE . 43 B IR A ¢ Chla = 12. 70D, —2. 690D ;"
F1“Chlb=22.90D,,,—4. 860D, iTHEM A HHEE o
(Chla) FIM4£ 2 b(Chlb) B & & FFITHE —H S E
FCH (Chla/Chlb) , BEAFEAREZ M A 3 UK, 45 R HL
T,

FEnt 2Bk BT RS IR AT, PRI 0. 1 g, I ABERR
ZEP(pH 7.0)0.9 mL, FUKIE R A% ; 4 °C |
15000 r » min"' B.L> 10 min, FIEWRE T 4 C&HTF
TRAF, T8 8 1k ) A il (SOD ) A ik 481k ) Tilg
(POD) ¥ 1 S AT ¥ P 2 1 o o e U, R HH B IRy
LB I RE SOD T 1 5 SR A A A A kel
POD 75 5K FH %5 T3 2 0 k7 0 A o] v v 2R R
T, BAEPREEIE 3 K, SR BCFIE
1.4 LB ITHH

¥ JH EXCEL 2013 #1 SPSS 19. 0 #5447 54 b
PR M AN [ R R R &R 5 22 53 BT 7% (one-way
ANOVA) il Univariate 3£ %] 5C 56 B4 17 7 22 047,



3

PGS L, A5 o ANTR] AL Ak BEGS A AL fl ol TS0 ” 40 i A R A B 8 582 g Bt B F AR 55

JF R H Duncan’ s B2t 22 15047 25 55 10 M3 A fn
ZH LA SR Pearson AH CHE 43T v 2547 4548 b 1]
AR DA A 5 SR P [TV 43 B 3 % B it A i AR 5 4%
AR ABPRIEI A OC R AT 40T

2 HERAHAT

2.1 AEMEELGERS  HEFHE B E KBRS
1)

AN [t S A 38R %65 < TR Sl P A 40 R v AR kA Y
B AR DA S AR T B S e LR 1

2 1 7] UL A3 (N P05 K, O itk HI & 43 5l
9100 F16 g) & A8(N P,0,F1 K, O Bkt FH 53 51
20 8 16 g) AbFHZH &)y v ARk = AL AR (4 1S 1 e JE
A ¥ E (P<0.05) =T CK 4 (XHRYL, N, P,0;
K, O Bpkii HIFEXI 8 0 g) 3 Horfr, A7(N.P,0,Fl
K, O Bt F 43 31 20 4 F1 O ) A BRZH 4 i bk 5

FHBAR 3G 4 5 Y e, 3 51 O 85,55 em il 12. 63
mm, 7331 CK 41649 5. 26 F1 1. 67 £ ; A8 AL BRZH 4
PR e 0 b A Y 3 K B L B, 43 00 O 80. 17 em I
12.24 mm , {UHAE T A7 AbBR4L, A1(N.P,0,#l K,0
PARRIG 9 0.4 A6 g) F1 A2(N . P,0,F1 K,0
PARRIH AT 91 0.8 T 12 ) b B ZH 407 1 1 ok v 14
Kt i R T CK 4L, M4 B i s A2 1 K it AR
T CK 4L HERARE(P>0.05),

21 AR 0L, A3 = A8 AbFRL YA ik T R
A F T CK 4,1 A1 F1 A2 23 415 1Y
SHRT R EARWET CK 4, BIXREER, 75 A3
A8 AbFHA b, A8 A BRAL AN B AR T R R
(383.30 g), 4 CK £H1Y 2. 06 5 ; A7 ALBRLH A 24k T
R SR T A8 AbERAL, A 351.87 g; AS(N.P,0,#l
K,O kit FHE 51500 10 .8 F10 ¢) Fl A6 (N P,04 Al
K, O Hbkiti & 73 524 20 .0 #1112 ) AbFRAH 1Y 44k
TR (A B E LT A8 41,

F1 AEEELEEESMH FEHE HERSTBENEKER 2K TRENNNE (X£SD)Y

Table 1 Effect of different fertilizer treatments on increments of seedling height and ground diameter, and dry weight of whole plant of

Osmanthus fragrans ‘ Pucheng Dangui’ seedling (X+SD) "

nh gz PRI L/ g BREGHR/om AR L/ mm B S
Treatment Applying amount per plant Increment of Increment of Dry weight of

group N P,0, K,0 seedling height ground diameter whole plant
CK 0 0 0 16.27+11.61f 7.55+1.12¢ 185.80=+11.32¢
Al 0 4 6 47.77+12.40de 8.58x1.64de 214.20+28. 16de
A2 0 8 12 61.59+13.72cd 9.74%1.95cde 214.10+37.30de
A3 10 0 6 40.37+12.68e 10.28+2.24bed 264.47+25. 16cd
A4 10 4 12 63.37+8.17cd 11.30+2.44abc 287.40+20. 59bc
AS 10 8 0 65.12+14.92bc 10.81+2.27abed 310.97+44.53bc
A6 20 0 12 75.65+10. 04abc 10.03+1. 59bcd 291.60+49. 67bc
A7 20 4 0 85.55+16.17a 12.63+1. 16a 351.87+43.13ab
A8 20 8 80.17+16.48ab 12.24+1.74ab 383.30+52.46a

D T3 F AN R /NS R 8 45 A B2 i) [R] — 45 A1 22 5 1L 3% (P<0. 05) Different small letters in the same column indicate the significant difference of

the same index among different treatment groups ( P<0.05).
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Table 2 Effect of different fertilizer treatments on contents of chlorophyll @ ( Chla) and chlorophyll » ( Chlbd), and Chla/Chlb ratio in leaf of
Osmanthus fragrans ‘ Pucheng Dangui’ seedling (X+SD)!)

Rb 3 A iﬁiﬁ‘ﬁz}ﬂﬁ/g AIE A 63 F B Chla /ﬁ’\ﬁ/mg . g’l Content of Chla in leaf at different months
Treatment pplying amount per plant
group N P, 05 K,0 3 H March 6 H June 8 H August 10 H October 12 H December
CK 0 0 0 1.51+0.37aB 1.9120. 12cdeA 1.89+0.03cdA 1.35+0.08cB 1.67+0.01defAB
Al 0 4 6 1.36+0. 14aC 2.06+0. 14bedA 1.59+0.06eB 1.05£0.10deD  1.64+0.06efB
A2 0 8 12 1.40+0.22aB 1.78+0. 15eA 1.68+0. 16deAB 1.02+0. 11deC 1.50+0. 18fAB
A3 10 0 6 1.43+0.05aC 2.13+0.07bA 2.21+0. 14bA 0.93+0.03efD 1.73+0.03deB
A4 10 4 12 1.56+0. 10aB 2.09+0.09bcA 2.09£0. 10bcA 0.78+0. 11{C 2.2120. 11bA
A5 10 8 0 1.58+0.20aAB 1.55+0. 06fB 0.98=0. 19fC 0.83+0. 03fC 1.82+0. 13dA
A6 20 0 12 1.33+0.03aE 1.89+0. 06deD 2.54+0.06aB 2.13+0. 10aC 2.78+0.08aA
A7 20 4 0 1.53+0.25aC 2.19+0. 13bA 2.23+0.21bA 1.76+0.11bBC  2.00+0.08cAB
A8 20 8 6 1.62+0.08aC 2.40+0. 10aA 1.93+0.05¢cB 1.18+0.11dD 1.51+0.01fC
b P2 A ﬁﬁfﬁﬁm%/g ANE A 8 Chlb /ﬁ'\%/mg . g’l Content of Chlb in leaf at different months
Treatment pplying amount per plant
group N P, 05 K,0 3 H March 6 H June 8 H August 10 A October 12 A December
CK 0 0 0 0.48+0.09abcB 0.6420. 04cdeA 0.6520.02cdA 0.46+0.04cB 0.66+0. 04bcA
Al 0 4 6 0.42+0.03dC 0.68+0. 06bcdA 0.53+0.03eB 0.35+0.03dC 0.50+0.07deB
A2 0 8 12 0.44+0.04bcB 0.60+0. 04efA 0.59+0.08deA 0.34+0.03deB 0.42+0.06eB
A3 10 0 6 0.50+0.01abcB 0.7120.03bcA 0.72+0.03bcA 0.3420.01deC 0.50+0.03deB
A4 10 4 12 0.50+0. 05abcB 0.72+0.05bA 0.75+0.03bA 0.29+0.03eC 0.70+0. 04bA
A5 10 8 0 0.52+0. 06abA 0.56+0. 02fA 0.38+0.06fB 0.29+0.01eB 0.5720. 10cdA
A6 20 0 12 0.43+0.03becD 0.63+0.02deC 0.96+0.02aA 0.80+0.03aB 0.87x0. 14aAB
A7 20 4 0 0.5120. 06abcC 0.7120.05bcAB 0.7620. 10bcA 0.6320.06bBC 0.6020.01bedBC
A8 20 8 6 0.57+0.02aC 0.80+0.05aA 0.69+0.01bcB 0.42+0.02cD 0.42+0.01eD
b PRZH Lﬁ*ﬁkhﬁmi/g AEH Gy B8 Chla/Chlb FEAE  Chla/Chlb ratio in leaf at different months
Treatment Applying amount per plant
group N P, 05 K,0 3 A March 6 A June 8 A August 10 A October 12 A December
CK 0 0 0 3.13+0.20abA 2.98+0.03bA 2.92+0.05abcA 2.94+0.09abA 2.52+0.15bB
Al 0 4 6 3.24+0.11aA 3.01+£0.05abA 3.01+0. 14abA 2.97+0.08abA 3.29+0.51aA
A2 0 8 12 3.18+0.23abB 2.95+0.04bcBC  2.86+0. 12bcC 3.02+0. 10aBC 3.61+0.12aA
A3 10 0 6 2.85+0.05bCD 2.98+0.03bBC  3.08+0.10aB 2.76+0.07cdD 3.43+0.19aA
A4 10 4 12 3.15+£0. 14abA 2.89+0.08cB 2.79+0.02cdBC 2.70+0. 12dC 3.17+0.05aA
AS 10 8 0 3.04+0.09abAB 2.79+0.06dBC  2.54+0.10eC 2.87+0.0labeBC  3.26+0.39aA
A6 20 0 12 3.10+0.20abAB 2.99+0.05bAB  2.66+0.03deB 2.65+0.02dB 3.25+0.50aA
A7 20 4 0 2.99+0.30abB 3.07+0.03aAB  2.9320. 10abcB 2.81+0. 11bcdB 3.33+0.19aA
A8 20 8 6 2.86+0.06bBC 2.99+0.05abB 2.78+0.02cdC 2.80+0. 13bedC 3.64+0. 10aA

D [&13 Hh S [T/ N S ik 367 45 A BRZH 6] [7] — 4545 22 5 3% ( P<0. 05) Different small letters in the same column indicate the significant difference of
the same index among different treatment groups ( P<0.05) ; [EATH A A KE F8: R /R AR F A 43 0] [F—F8 b5 2 57 8.3 (P<0.05) Different

capitals in the same row indicate the significant difference of the same index among different months (P<0.05).

H 22 I nl UL A (6 A E 12 Afy) Al =
A8 AbBRZH I H (9 Chla/Chlb FAE MA | 5 B AE AR
JEFE R AR S, K27 10 H B 284K 1 CK
71 Chla/Chlb HAEILEA T 52 B2 A 10
o St (3 H4y) Mk, A1 A2 (N, P,0,f1 K,0
BARRIG FH 39 0.8 F 12 g) (A4 (N P,0, I K,0
BBk FH RS 10 4 FiT12 ¢) (AS(N.P,0, 1 K,0
BARRE 430 10 .8 A1 0 g) Al A6 AbHEZH i Y

Chla/Chlb HAEREAR, T A3 (N P,0,F1 K, O FAk7
05 10 .0 16 g) (A7(N PO, K, O BAkkjiE
43510 20 4 F10 g) Fl A8 ZEFRZH M- F i) Chla/Chlb
FEE T, 76 12 Ay, #5540 #R2H it (1Y Chla/Chlb
F B 35 T CK 41, (A& AbH A (| o g 22 57 1
i, A8 AbFRLLM: Y Chla/Chlb HEE 5 (3. 64) , K
JtE B FG T 55 27.27%

2.2.2 *F SOD #= POD & H&Hvh A [a] A0 Ak 3
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PIJe A1 2 A8 KbEEZH I Fr i) SOD IR 34 2 BT
JE A bia S 6 A Oy, &AL BRI F 9 SOD 1%
PEX B CTHEIEET (3 A 43) 510 A 44 Fgint K
[ SOD I PRk B e {H, Hor A1 A2 Fil A8 Kb 3iZH it
A Y SOD & M & T CK 4, A7 AbBRA M F i
SOD G R EM T CK 41, KA H4 S CK 4t
FRESE12 Ay AR DL CK 410 /() SOD i
PEY R B, B TR AT, MLz T, 10 A%
Al ZbFRAE I R SOD i 4 fe iy, A8 AL FRZH M Y
SOD i Mt 5 5 H it AT iy 7 /=7 46. 24% |, 348 M 7F
FA b B2 TR

M3 e nl 0L, AN SCEe I E (3 A& 11 A
fy) , A1 & A8 ALBRZL M F iy POD J& PE34 S B0 S T i

PEVE(E H BUAE 10 A 0y, HaAb B v Fr 19 POD 36 P
(B BAE 8 A 4y, 1 H.,8 H 43 F1 10 H 45 4b B
I H Y POD IS E T CK 4, 8 A4y, Al kbBi4
M5 1 POD & PhdR e, [ S A ATAR LL , A4 4b BHZH I
F Y POD T M IR R, A3 AT A6 Ab A B3 K510
H 6y, A2 ALFRA /) POD 15 P B s, (B A6 AbFRZH
51 POD i P 3 Wi e K, A7 A A4 LbFRZH it 5 1)
POD 1 PEG IR AR,

2.2.3 MTREBEEERESZH SR ANFEEIC AL
X BRI " 4l P I R T R T 5
4,

ERF NS (6 AmE 12 Ay) , Al 2 A8
AbFREE I R R AT AR I R R T S R R
TR AR AR S T CK 2 A9 AT i 1 2 1 o & 1 )
TE SC 50 W (B] /N O 2h B B 35 8 Ak & Ab B 0

®3 TEMALE MM HEE HE R B LE(SOD) #1id &4 %ES ( POD) EIEMH N (XSD)

Table 3  Effect of different fertilizer treatments on activities of superoxide dismutase (SOD) and peroxidase (POD) in leaf of Osmanthus fragrans
‘ Pucheng Dangui’ seedling (X+SD)"V

B4 Aﬁfﬁimfﬁgt TR BT H SOD HE/U - ¢!
Treatment per plant Activity of SOD in leaf at different months

sroup N P,05 K,O 3 H March 6 H June 8 H August 10 H October 12 A December
CK 0 0 0 1026.41+18.47abB 1 043.22+41.39aB 1 014.50+18.27¢B 1 152.83+42.42bcA  241.16+44.02cC
Al 0 4 6 1 050.90+120.05abB ~ 915.97+28.60abC 1 094.83+6.48abcB 1 289.80+25.62aA  229.60+51.58cD
A2 0 8 12 1 103.45+90.77aB 689.51£166.94bcC 1 102.27+7.85abcB 1 273.17+5.78aA 424.53+10.29aD
A3 10 0 6 981.37+100.54abB  785.82+105.14bC 1 138.44+29.10abA 1 177.90+5.38bA 338.72+6.61bD
A4 10 4 12 1 068.43+66.96abA 691.32+89.23beB 1 106.33+37.59abcA 1 113.59+8.0lcdA  454.21+14.00aC
A5 10 8 0 1 151.30+50. 17aA 539.95+186.09cdB 1 044.63+131.82bcA 1 191.06+38.33bA  213.73£28.75cC
A6 20 0 12 1111.90+131.49aA 681.26+90.09bcB 1 161.12+45.04aA 1 181.00+8.77bA 429.62+19.07aC
A7 20 4 1 093.56+97.69aA 504.43+134. 14cdB 1 096.28+37.59abcA 1 098.79+25.98dA  425.90+14.94aB
A8 20 8 6 861.56+221.27bB 415.60+187.98dC 1 113.78+68.87abcA 1259.92+22.10aA  353.10x12. 12bC

USLE| Aq;}ﬁtlﬁffliﬁt ATF A Gy POD 51U -

Treatment per plant Activity of POD in leaf at different m()nths

sroup N P,05 K,O 3 H March 6 H June 8 H August 10 H October 12 H December
CK 0 0 0 14.41+3.55aA 16.19+2.47abA 17.48+1.19¢cA 18.56+1.64cdA 9.82+0.93¢B
Al 0 4 6 9.52+3. 17cdC 9.68+6.25¢cC 34.48+5.63aA 26.46x1.60abB 14.10£1.71aC
A2 0 8 12 13.28+0. 81abB 15.87+1.54abcB 32.63+3.96abA 30.00+£2.25aA 13.02+0.98abB
A3 10 0 6 5.65+1.13eC 16.82+1.15aB 27.57+3.53bA 17.47+5.11dB 13.81+1.28aB
A4 10 4 12 6.48+1.30deE 17.39+2.53aC 32.41+3.73abA 23.22+3.80bcB 11.49+0. 18bcD
A5 10 8 0 10.85+0.91hbcC 12.79+5.37abcC 29.19+2.24bA 23.33+2.25bcB 10.06+2.37¢cC
A6 20 0 12 6.06+1.46deD 18.63+0.45aB 27.53+1.02bA 26.17x1.79abA 10.56+0.51cC
A7 20 4 7.1420. 82deC 17.10+0.29aB 27.95+3.51bA 26.45+3.67abA 9.45+0.03cC
A8 20 8 6 8.30+0.79cdeB 10.06+4.21bcB 26.94+2.55bA 29.45+3.12aA 6.35+0.20dB

D [R5 Fr R [ B /NG B 26 7R 445 40 TR A ] E*T‘é‘ﬁ?#ﬁiﬂ%( P<0.05) Different small letters in the same column indicate the significant difference of

the same index among different treatment groups (P<0.05);

[T A AN R ) R 7 RE R AN R A 443 18] 1R

capitals in the same row indicate the significant difference of the same index among different months (P<0.05).

— 8 bR 225 ¥ (P<0.05) Different
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ATEPERE AR S EE 6 A MY B M T ear (3 WM 6 AR B KT CK 41,78 10 A3 2w
AUy) FEFE 10 Ay WAFI B E10 A0, A8 b3 T CK 41,76 8 A5 CK 410 0525 5, e 12 A
Wit R A E A SRR (8.37 mg - ¢ ) H {53\ 12 A3 FlIl A6 ALBEZE T F () POD P i 3 & T CK
SRR K AS R AG ALBRALN H BRI VEPER RS 41 RS CK AR E 2R,
mEBE R, BEEE, KB4 BB POD

®4 AEMBAEITELRM HEAE ST FTAEEARSENHIM(X2SD) Y
Table 4  Effect of different fertilizer treatments on content of soluble protein in leaf of Osmanthus fragrans ‘ Pucheng Dangui’ seedling
(X£SD)V

gl SR T A 0P B 1O /g -
Treatment Applying amount per plant Content of soluble protein in leaf at different months

group N P, Oy K,O 3 H March 6 H June 8 H August 10 H October 12 H December
CK 0 0 0 2.35+0. 16aA 2.35+0.47aA 2.24+0.37aA 2.50+0.42fA 2.21+0.39bcA
Al 0 4 6 2.49+0.46aB 1.47+0.03bC 2.12+0. 13aBC 4.14+0.53deA 2.22+0.36bcB
A2 0 8 12 2.30+0.26aB 0.87+0. 10dcedC 2.08+0.37aBC 3.70+1.51efA 1.94+0. 15becBC
A3 10 0 6 2.55+0.74aC 0.96+0. 15dedD 2.56+0.31aC 4.78+0.40cdeA  3.50+0.49aB
A4 10 4 12 2.70+0.32aB 0.97+0.00cdD 2.18%0.21aC 6.18+0. 10bA 2.46+0.34bBC
A5 10 8 0 2.42+0.20aB 0.79+0. 16dC 2.36+0. 66aB 6.03+0.95bcA 2.44+0. 10bcB
A6 20 0 12 2.02+0. 11aC 0.65+0.11dD 2.43+0.39aC 5.43+0.55bedA  3.86+0.11aB
A7 20 4 0 2.51+0.58aB 1.15+0.08bcC 2.62+0.49aB 5.33+0.64bcdA  1.89+0.08c¢BC
A8 20 8 6 2.33+0.28aB 1.42+0.04bC 2.54+0.60aB 8.37+0.49aA 2.05+0.23bcBC

Y [R5 F A TR 4/ 1 78 45 A0 B2 ) [R] —H5 45 22 5 3% (P<0. 05 ) Different small letters in the same column indicate the significant difference of
the same index among different treatment groups ( P<0.05) ; [F 47 R R B9 KRB R A E A 6 18] 7] — 38k 22 55 0 3 (P<0.05) Different

capitals in the same row indicate the significant difference of the same index among different months (P<0.05).

2.3 AEMEIEABEMGT SHAE SEERKME  0.05) , MHXERE 90 0.82.0.93 F1-0. 69 ; ¥k
ISR X ES T Koot 5 A0 K B R B IE A E 5 Chla/Chlb L

XPANEEAE S5 F T WO S AE KO AE B (H2 03 IR A O M OE R B30 0. 85 F1 0. 67 5 I-4¢
FEPSHEAT Pearson MISCHE BT R IR 5. AiRE H o THGUHERE b RN R E A 5l H bk
Bl kT i Sk iR g K 2R B E E RO R W E A, MO R E R 0. 92 A
FHIR(P<0.01) il ALY TE R AL 0 2 AHDC (P< 0. 65 HAR A FEARIE T i AR OCHE

RS TREMBIELELETHIERM BHEE £ KM EEIEFRE R Pearson X2 RY
Table 5 Result of Pearson correlation analysis among growth and physiological indexes of Osmanthus fragrans ‘ Pucheng Dangui’ seedling under
different fertilizer treatment conditions'’

ok KIEFRIEI A R B Correlation coefficient among different indexes

Index DW ISH 1GD Chla Chlb Chla/Chlb SpP POD SOD
DW 1.00

ISH 0.82%* 1.00

IGD 0.93%x 0. 85 1.00

Chla 0.21 0.35 0.16 1.00

Chlb -0.03 0.03 -0.13 0. 9233 1.00

Chla/Chlb 0.49 0.67%* 0.60 -0.17 -0.55 1.00

SP -0.03 -0.07 -0.13 0.65% 0.57 -0.02 1.00

POD -0. 69 -0.42 -0.49 -0.05 -0.07 0.04 0.26 1.00

SOD 0.33 0.57 0.53 0.47 0.24 0.39 0.14 -0.06 1.00

DDW. ﬁiH%JF 5 Dry weight of whole plant; ISH . R K H Increment of seedling height; IGD A2 K I Increment of ground diameter; Chla
ufi? a &1 Content of chlorophyll a; Chlb; ufﬁ%% b ¥ Content of chlorophyll b; Chla/Chlb M E o S S5HSE b SR E Ratlo of
Chla content lo Chlb content: SP. A/ #EI I 1 Content of soluble protein;; POD; d‘ﬁ{t%ﬁ@{ﬁ‘# Activity of peroxidase; SOD . #HA LY
AL Activity of superOXIde dlsmu[aae # . P<0.05; =*x . P<0.01.
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2.4 BHRMIERAS G SEEKIERNE
=R

A AR it AR AL FEZH A9 N P, 0, F1 K, O Bk i AT
i SERMI S TR AL A, 45 5 R . CK 4 (X R
2H) 1 N P05 F K, O Bpkits FH &30 0 g, BRpk it A
WA 0 ;A1 AEFRAL Y N P,0, Al K,O PRk
S0 4 F16 g, A2 AbERZH Y N P,0, F1 K, O Hfk
W 0, 8 F 12 g, A3 ZRBRZAH N, P,0, Al
K, O Bkt FH /43530 4 10,0 16 g, A4 ZbHRZH Y N
P,OFll K, O MY EARRIE 4300 10 4 Fi1 12 g, AS Ak
FHZH (% N P, 05 Fl K, O Hupfk it FH it 43 7 24 10, 8 Al
0 g, A6 ZbFRL Y N P, 04 A1 K, O FARRit 43 % N
20.0 F1 12 g, A7 ZbHRZH ) N P,0,F1 K, O FApRE &
I3 20 4 F10 g, A8 ALFRL Y N PO, F1 K, 0 Ffk
Jite B 43 314 20 8 16 g, 8 A HE 45 Ak HHL 4 PR

it AE AR N 0. 066 7.0. 133 3.0.126 4.0.193 1,
0.139 7.0.252 8 .0.199 5 F10.266 1 JC,

SIHT AR R BRI AE AR 5 IO 4
R e FLHBAR A 38 K 1 S bk o et 35 2 b e 3 OE A
K(P<0.01) . DAGEpk e FHAR i3S i bk T
J gl A AR By, Ly, By, DR BRI RS B A A F
At o, IEATERAE RN 0T (IR 1) 3845 1 2t [R5
UG H AN v, =227. 37x+24. 739 (R* =0. 80, P =
0.001) .y, =15.598x+7. 964 (R*=0. 67,P=0.007) Fl
y,=645. 7T1x+179. 36 (R*=0.70,P=0. 005) . ZEH4)
Mred i . A7 F A8 AbBEZH 0 ok v AN A2 ) 38 4
i AR R R H 25 AR XTI, AT Ab B
ZH Y PR E AR T A8 AbFRLL R, 255 % JE it
REREAS FIAE: K A8, A7 A BRAT )it A B B 48 M3 B

- 90 A7 . 13- A7 400 A8
= (] . A8 8 (] A8 - °
& 80 | o g 12+ . g A7
< - @ g A4 a 350 [ J
Ew 70F AS T A6 é g A5 O, 0.9 AS
== 6ol vy ey Eg 11F ® . = S i o . s
i3 - Al i 5 Alg . A6 o E 300 o @
M2 50} Al o e 10k P =g A3g .
1 0 A3 ﬁ“&:n H o as0 |- [ J
IE < oF [ J w?S ol ﬁ 'ED AL~
Q :;— =] [ @
g 205 g CK E ‘CK
- 10? CK 1 1 1 K= 7 1 1 1 150 1 1 1
0.00 0.10 0.20 0.30 0.00 0.10 0.20 0.30 0.00 0.10 0.20 0.30
HURR IR A5/ Yuan BRI AE R A/ Yuan BRI AT % 4%/ Yuan

Fertilizer cost per plant

Fertilizer cost per plant

Fertilizer cost per plant

CK: N.P, 04 Fil K,0 BRI SR 0 g All of applying amount per plant of N, P,05 and K,0 is 0 g; Al: N P,04 i K,0 BARRTE 459 0 4 Fn
6 g Applying amount per plant of N, P,05 and K,0 is 0, 4 and 6 g, respevtively; A2 N P,0F1 K, O Ftfriti Ff &4 514 0 .8 Fl 12 ¢ Applying amount
per plant of N, P,O5 and K,0 is 0, 8 and 12 g, respectively; A3; N P, 05l K, O HL¥fjifi & 4377 10 .0 F16 g Applying amount per plant of N, P,0s
and K,0 is 10, 0 and 6 g, respectively; Ad: N P,O0sFl K, O Skt 40514 10 4 F112 g Applying amount per plant of N, P,05 and K, 0 is 10, 4
and 12 g, respectively; AS: N P, 05 Fl K, O ¥4 JH & 43 524 10,8 F1 0 g Applying amount per plant of N, P, 05 and K, O is 10, 8 and 0 g,
respectively; A6: N P,0s 1 K, O FARJit FH 435124 20 .0 Fl 12 ¢ Applying amount per plant of N, P,05 and K, 0 is 20, 0 and 12 g, respectively; A7:
NP, 05l K, O ki FH 4351 4 20 4 F10 ¢ Applying amount per plant of N, P,05 and K,0 is 20, 4 and O g, respectively; A8: N.P,05F1 K,0 i
Fiti 54331 8 20 .8 16 g Applying amount per plant of N, P,05 and K, 0 is 20, 8 and 6 g, respectively.

B1 BEHEERASEERM HEAE HERSNHENEKER KT RENEFSH
Fig. 1 Regression analysis on fertilizer cost per plant with increments of seedling height and ground diameter, and
dry weight of whole plant of Osmanthus fragrans ‘ Pucheng Dangui’ seedling

KA GEH

TEIEH AR AR N A el R0 7 A G
R AR A T B S PARIRAS B i 95 43t LB = B
AR S EUE YR A A R R 1 40 R AR
IS ACRREE IR L AL R (SOD) 2 AEY)

3 it frgE b

R AR FAEIARL, B T 52 i U2 1 L
SEORAT B i 22 88 PR JBE B R M o, Bt S 2 TR

FERR AR KOIR B 45 i o e B B R IR I R 22— TC e
SNE N L OOR =R/ 1=0h Ve DOie: D) | EZR 2 & o
YA E AR, e, i e i A X A ) AR

PRI ORAP 20 2R G T B3 4 Tl i ) o G B D A
itz — 10 A B SR B it A 3ot e ok
LD Rl 5 AR (Alnus formosana Makino) M F
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525 4%

e SIS P 1 g, D R AT RS 5 VS R KA
PRAESZ BRI AR BE B 37 40 il CE R AR R BRI o,
0 3 v A P R G R B i T SR DR LR 37 2 1 15
EORBGE T HEIEE (6 A0 12 A4y, 45 I b
PRZA WP EE” 4l i 7 SOD i POD i 4 LA
MR (5 = Y R BT = S B AR AR T
B UL R A A BT < PR D A K —
E [ SR AR, S SOLR BT A AL B TS T
A% (12 H A5y ) AR Uk 7T A AR Py 3t 2 A A 38 2 1
5 o AR PR B R, e 245350 SOD il POD 31 4 [
I, 33 AT B A2 AE W %o 4 2 [ UL 1 — b B A 97 A s
R 200, e Ah AT fiE S A AR AR R R A
TEAREEYA N A Wi AT AR Y B ) Bt AT K SF- 8
T M RE ) AR AN LR AR S AR AR R £
AR AIRE S . HREMEY A KIES,
R AR B AE 3 A haifn 4 A A i At A
B TAERR A P AR (HAR R 2 YOI I J2 75 23 5% W %))
B AAR DA M 2 4%, I 228 11 52 M A Pk 19 T Sk i G
PE, MAFRABIE
M2 ZOEAR YA T A TE M R 24 2 Be8
FERC AR W) (0 ' A T RERET A8 B v A g
Fr (A R T 2 S BR ) 1 7= A S T A Y
it 2Ll B T 357 B % A A A b e b R 3 & T
5, AR R TS E R B A =
AW g FEREALIG A 6 F 0y, 45 it A A BEZH < 3 38
B Gy ForP 4% 2 o (Chla) FH4¢ 2 b(Chlb)
B R Y T REAR AT (3 H ), UL 4t e
A FREIRES (R < IR Gt b it SRR A
MR B AEREE A &R, i A R Y Chle 5
Chlb B & 18 (Chla/Chld) 5HiEEAZEE A4 1
(LHCT ) & i 5 2 [, Chla/Chlb FL{ETHE , LHC I &
WG, R H A B R R R,
JIESE (6 A% 12 A 4y) , #5 it T b #1240 3 3k T
B S B P Y Chla/Chlb FOE M 5 e RS
T AR A Horp ) A4 (N P, O, Fll K, O Bk it 1
M 10 4 F 12 ¢) (AS(N.P,0,H1 K,0 Hfkrit
0590 10 .8 F10 g) (A6 (N P01 K, O Btk it i
HAM9120 20 .0 F112 g) Fl A8 (N P,0,F1 K, O Btk
FHEZM500 20 .8 16 g) AbBRLL M K ) Chla/Chlb Fb
HAE 6 A2 10 A B3/, 16 W 3% B i) ] i
4 ANt AR AL BEZE I g LHC T B %, i A )
JCREMARAE A, KA oe s R W . w1k

B SR P T AU e ey
e R U AR A0 035 10 R 5 A A A
FAfiE s 20 ARHFSE 45 AT Ak B ¢ R I
FHEE S R T s e B T A 10 Ay
IR B e (i H S b 3 IR b A8 Ab B4
I (0 AT 8 1 0 e v L I K, U A8
Ao B F it AT T B A A T I R R R R A R AR
B A B 4l T B B G A R T RE N RE T
BT RNAEIYIEER,

ZEA AT HTAS SR W T IS B A4 L B A
2 R B PR = ) R L WM OE ik AR AT DA R T S
FEANBE S HE R, RIS 4 i A R A ik 4 B R
SEA R IEER, Forb, A8 Ab# 4 AU A,
1M A7 AbFRZL (N PO F1 K, O HpkitE FH & 7514 20
4 F0 o) MR A, HLEINT T, A8 AbBRAL AT 1Y)
SRR T RO, A Y SOD 1 POD 37 4 184 i 5
10 A3t R i ] v 8 1 T & i B = T AT b
4,03 A% 10 H 43 F Y Chla/Chlb LA KT
A7 WFRL AE A 7R S B b B R e i A R
O PR AR R EL N RN BH TS R
7N A8 ALFRZH ) BB BB AR 5 1 A7 A ERAL, HH
PR AR B3 K etk T S A7 AbFRAL[E] Y
ol 25 I 255 7% JE AT iUAS A A= K484, A7
AbPRZE At IR He 3 IS

SR R O R A K 2
P FE G A B G , 10 I A S 6 18 R R
O KR T AE—254 e | L) B A o o i JES £ 11
FLBE, T AT ST R RS2 56 28, o HE A
EAMBENFE B AT bk, Ik, 8 U BB vl 5 4%
PE R BEATAR LG, L B o Tyl P 5 AT X R K S
M B IE ROy 58, WAk, h FRETE R A
A BRRE D SR DA G, R L, iR T i — 2R
T BRI R T < YIRS [ A R A
B B REm , LARR A2 < WP B0 5 v 7 1) d e i
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