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nnamomum camphom
Dong Enyuan' , Zhang Ting'?, Zhang Yueting’, Wu Qiaohua®, Liu Xinliang®*, Tang Ming'

(1.College of forestry in Jiangxi Agricultural University, Nanchang 33001, Jiangxi)

(2. Camphor Engineering and Technology Research Center of National Forestry and Grassland Administration, Jiangx
i Academy of Forestry, Nanchang 330013, Jiangxi)

Abstract: [ Objective] This study is aimed to study the effects of different levels of nitrogen fertilizer (N)
on the growth, photosynthetic characteristics and leaf essential oil quality of linalool type of C. camphora, and to
determine the most suitable amount of nitrogen fertilizer application for the seedling’s growth of Aromatic camphor
seedlings, and to provide a theoretical basis for the oriented cultivation of Aromatic camphor industrial raw material
forests and high-quality and high-efficiency cultivation. [ Method ] 2-year-old linalool type of C. camphora cuttings
were used as the research materials, and a one-way randomized test was used to analyze the effects of different N
fertilizer on the growth, photosynthetic characteristics and leaf essential oil content of C. camphor. [Result] : (1)
N fertilizer could significantly increase the growth of height, ground diameter, and the biomass of whole plant, roots,
stems and leaves of linalool type of C. camphora (P<0.05). With the increasing of N fertilizer application, the net
growth of seedling height and ground diameter showed a increasing firstly and then decreasing trend. (2) The net
photosynthetic rate (Pn), stomatal conductance (gs), transpiration rate (Tr), water use efficiency (WUE), apparent
quantum efficiency (AQY), maximum net photosynthetic rate (Pmax), light saturation point (Isp), light
compensation point (Icp), rate of dark respiration (Rd), and chlorophyll content of the leaves after N fertilization

were increased with different degrees, indicating that moderate application of N fertilizer could improve the
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photosynthetic capacity of linalool type of C.camphora, but excessive or insufficient supplement was adverse to
plant growth. (3) The effect of different fertilization treatments on the oil yield of leaf essential oil was not significant,
but N supplement could significantly increase the linalool yield of leaves (P<0.05). (4) The results of correlation
analysis showed that linalool yield was significantly positively correlated with AQY, Pmax, Lsp and Rd, and
significantly negatively correlated with Ci (P<0.05). (5) The relationship between the growth indexes and linalool
production and N application rate of linalool type of C.camphora was synthesized into a quadratic regression
equation, which showed the optimal N fertilizer application rat was 6.44~7.73 g/plant.

Keywords: N fertilizer; Linalool type of C.camphora; Growth; Photosynthetic characteristics; Leaf essential
oil

TR (Cinnamomum camphora), N 4K, FEHEDM MR, &R, (LT, Z5H. 5%, MH
ARSI 2 R (BEREE, 20205 FEEMEEF, 2008). MR 5 o FHXT & &, KA 4y
NP ERET (Linalool, & AR FHEIEMEER (Iso-nerolidol, & FEAEMEL). Ml ZE A (Cineo
I, 5 1,8-FM M2 ). WA (Borneol, =54 @Bk AAEMY (Camphor, =ESAEM) 5 Fib22M CH
WERHEE, 19890 AR 7= HRd it 2 & J5 AR R AR R 5 A%, HE & R AR D5 AR I (1) - R IR, AN Bt AR
R HERKNER 2 —, TaFREER (B, 2013). 58 Tk JERHR S ZER AL R
PER N TEEMAEN ) 7 REE, (HEEE ML R A= HARACE AR g R, R I T B Ff
BF—, LRI RBHSER G, A EE8 0 R A T RERE VN, HEEh I s n R e
A BB 2P, ARy 2E /2 00 R, PRtk MEAERCN IR E HIRAE A Rus e — GBI, 2021;
M EEE, 2021 BMLTESE, 2022).

RERENT - 45872 70 A A R B RRURR, E - I B BRI, AR BCR T e R U AE, 20200,
H BT St AR R 52 2 S5 b T AR K A G B (BRFEIEEE, 20245 R EBEE, 20200, KT KEIGE
ISR AN [F) A 2 B K v = B S ot B B e 28, 0 A R AERUARE 5 R il o A O R AN B . A i
FUREH, J5 RS I B TSI AN [R5 00 3R (AR AE S35 A DG (BRI BHSE, 2012) o [RUk, AHf
FUR I BARIETT R 5 R4 i () N RS IiREs, FEU A & e ARt bR = 24 s, IRTEA
() s FEZ Ad BER T 75 A 4 T 2 A AR S AR R R o o (R s, R DA R R R R R IR R, AR
7= b5 M JFORRR IR i m) 35 B A AR B S A B AR
1 WEepel S5k
1.1 IR

WRIGETT PG MO RFE B KN HEAT (28°44'N,115°49'E), #lIA T4/ <iR N22~27.9 °C, XK
I, HERE, KERIT. RYEARE TR, BRI WRIEILE S 1) 5 Bk #5725
LR VH BB 0 BORD 5 R AT A N 1.39%A186.71%. IR A RIS 2E A K, (@R, MK
WVISMFHEE A T3m e el Zd, BFONEEY, Bk, & NP RIS k.

1.2 Wge it

DAHTHAH S5, RS HE RS R, ’E 4 DAFRZ (N JEEMAKY, BIAEAE 2 3
fi (CKD L5 /Mibs, fMAb2E 10 #k4hi, A 3 K. 2023 4 4 A fy)raaikse, 6 5. 7 H. 8 A fy
FABAE 1 IR et b B[R] 26 it Ay F A AR O BRI R 2%, FEREAERT, R E P AEMIALEE, AR E T
A BRSO — o B AR . FEAE K LR 1.

F1. BRERZTERENINIE IR KT
Tab. 1 Single-factor completely randomized trial of fertilizer treatment level

it JE KT
JELFZE Fertilization level/g-#k!
Fertilizer X R K 1 K- 2 7K 3 7K 4
JRZ Urea 0 2 4 6 8

VE: */K P38 K Hoagland & 77 -H P& T BE R IR P .

Note: * Level 3 was the molar concentration of P ions in the modified Hoagland nutrient solution.
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1.3 Wik
1.3.1 AKIRbRrn e

WA RN &, H s R RO = Az
132 =iz

JERE e G, S AR BEALIEEL 6 Ak, BEATREMCRAE, U ORFFIR R e, BOPRpe I TR
KAy, KR ZE. MRS AR ERE, BT AR TE, I ERE LSS

R et e =AR AE W /M b oy AR

133 MEOREEMNE

FIRE B RIS IR (M EARSE, 2017) [J7E, I E OGRS A
1.3.4 &S HADGm N 2R K E

FANACERE 10 FrAg@ et F st ille, e B GRS (PAR) WE N 1200 pmol'm?s', CO, BE/R
S IR SRR HARIAEKT . IEFARIAl COLIKE (CiDy SALFE (gs) LR #ZE (Pn) FIZE
JEIEE (Tr), FEHEM T IBER KR HRCR (WUE).

WUE=Pn/Tr

MsE S AEFE e N 2k 5% (EEH%, 2022) k. SE0HE 5% (7S, 2008) HIXGE
Wi J97 ] 2 40075 00l 2845 IE AR 7Y
1.35 FETMPEEUR R A B R e

KA A PRAFARARAE R P S oA A, IREIE), FREX30 g, R R UK 2R 280k kil
FREEM RS URSH, BEE = RHERRIRZE .. ORI L BRK > G DURE 2 B0 SRl raR, iH8
%R

MR (%) =ZZMERENRMERE (g MEEE (g x100%

KHASMERE (GO HiER SRS M L SRS &, BRI RESR GHORSE, 201
2) 773 KR SRR R AR B R U T AR E — Ak T 5, AN BRI IR R 23 () e A 22 57
1.4 $¥sabr

K F Excel 2019 #SEATHEWI B A FRIC A, 3R SPSS 26.0 BT J5 20 M Al B A6 5, T
KFBEN C P=0.05). 12 Uniform Design Version 3.00 344 & 45 by -5 e AL & (8] A — o6 IR 21
H77 2, 1B Excel XJ B 77 AT HIRISR % . Origin2023 #HAFER.

2 GR50H

2.1 FHEXT 5 R4l AR K
2.1.1 XI5 R ) v v i R

ZEAL ] 75 R )1 B T m e AR K R R W ] 1 FrR . AR AR EE AT B B m i E R AR KR, B N R
FHEIE N, S Ab PR B v AR KR I S 38 5 v/ i 3538 B35 &1 CK (P<0.05), 5 RETE N3 2%
R, KB T 740 cm, 85 CK KT 112%. N4 A EEKT N3 48, HEZ ST CK M N1 4L (P
<0.05). WL, e N R & X 5 AR A A K AR E Sk

80

{7 4 Plant height /cm

CK N1 N2 N3 N4
4bFE Treatment
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E1. AEEREKESESEESFEKE
Fig. 1 Net growth of seedling height of linalool type of C. camphora with different levels of nit
rogen fertilization

e B EARNG FRERRTE 0.05 K FERZE. R

Note: Different lowercase in same column indicate significant differences between treatments at the P<0.05 level.
2.1.2 FALXS T AR A HT AR (K 50

FERNE R R 7 OF A A A K E (K2 Fras). SAEEIRT CK, # AL H/K-FEH Oy N1<N
2<N4<N3, N3 %M+ F, it EKER K, 23T 6.41 mm, 733/t CK. N1, N4 KT 66.1%. 26.7%-
1.74%, @& T CK. N1 AL, 5 N4 [HZRAEE (P<0.05).

7

Hb 4% Round diameter /mm
[35] (%] = w =)

CK NI N2 N3 N4
UbH Treatment

E2 ARERKFFEGEBEEKE

Fig. 2. Ground diameter growth of linalool type of C. camphora with different nitrogen fertilization

levels
2.1.3 FEXT 5 AR Sy v A= 1 R
M 2 AT LAE H . AR N ABKCERZS LR, 25, HAYE (TEARE) 5 CK Z#R7 5% (P
<0.05), Hrr, R 2. M APRAEYEREREHIE N3 &M T, HAR, 2, mEEEM CK 5071
BINT 59.14%-. 91.65%- 103.5%, M. 5. H-TEH CK 253 T 65.01%. 93.19%. 105.8%. N4 4bF
N, SREREMRAEY R N3 A TG, BEH N AR & S AR T SRR E AR R .
#®2 FRRBKETHFENHENE

Tab. 2 Biomass of linalool type of C. camphora under different levels of nitrogen fertilization

165 Index/g « £k

MR EN 35 g B R+ ES - ExZ SN
pOsE] R G
Fresh root Fresh ste S i E &5 Shoot 0 0
Treat Root-sh
weight m weight Fres Total Root b biomass Leaf b Total
ment oot ratio
h leaf fresh iomass iomass biomass
weight weight

CK 45.3843.83c 22.17#.57d  24.77#.70c 92.3123.13d  15.55#1.16d 14.8520.61d 9.82040.65d 40.23+1.40e 0.6340.065a

N1 54.0643.75b  28.65#1.77c  34.1242.05c 116.8345.16c  18.29#.07c  19.5020.98c 13.8520.61c 51.64+1.83d 0.55+40.026ab

N2 63.86#5.10a 34.81#1.65b  42.70#2.75k 141.3842.09b 21.99#2.15b 22.76#1.33b  17.28+1.43b 61.9820.48¢c 0.55+0.088ab

N3 72.224351a 42.49#1.41a  50.41#+1.13s 165.1244.72a 25.6640.91a 28.69+1.29a 20.2140.34a 74.5540.85a 0.53+40.033ab

N4 68.88#4.63a  41.95#1.84a  48.2843.273 159.10#2.52a 23.92+1.59ab 27.9240.66a  19.46+1.28a 71.2940.50b 0.5140.049b
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N AEACHE N S E AR (FE) AR R R 2 FIE 3 frn. A N R4 T, Rk
£ 0.51~0.55 2 [i]. BE%E N LSRN, RElk 2 F%ES, N4 5 CK HZREE, 5 NI, N2. N3
MR EFANEE (P<0.05), MFIZE HEkEEE 0 2 LA, N4 AR5k 3] 27.45%F1 39.0
9%, T CK 1 24.42 %. w0, N AEEAF]T A A ERRER,

100 1
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1
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1
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3. FRIRMEKFFEGEEIENE

Fig. 3. Biomass allocation of linalool type of C. camphora with different nitrogen fertilization levels
2.2 FUIEXS 75 Wl v AR S e 2 B R i
2.2.1 FIEXS AR A e G 3 S B AR

RUEREF7 RE 2% 2K S BRI AR 3 B, BEAE A NIRRT, MaREE R LThES . M
T CK, &I HIEE T 16.31% 22.2%. 35.7%. 43.55%, 5 CK ZERL3E (P<0.05), Hr,, mHE4Ek
b (chlb) &5 Ah 4 ZLALFR 5y AIHE = 48.93%. 65.17%- 99.15%. 126.28%, [IFFL CK %5 &% (P<O.
05). chla {I& &5 chib FEAM I, chla £ TS, CK 5HA 4 HABHIFELT 5.86%. 6.83%. 7.1
5%- 13.01%, ZE5R3% (P<0.05). Chla/b FEEWREZM ETF R NIEES, #4085 CK AREER (P
<0.05). BiH], FUCRERREM 4R S &, % Chla 5 Chlb HE, MR EREERSE, BEMieTy
b e T
*3. TEREKFEFENEHRESE
Tab 3. Chlorophyll content of linalool type of C. camphora with different nitrogen fertilization levels

yGsLi] 4¢% a (chla) 4% 2 b(chlb) H44 2 a/b(chla/b)
Treatment (mg-g") (mg-g")
CK 0.704+0.0281a 0.468+0.1886¢ 1.504+0.1490a
N1 0.665+0.0889bc 0.697+0.3584bc 0.954+0.2480b
N2 0.659+0.0389bc 0.773+0.2808ab 0.853+0.1385b
N3 0.657+0.0621bc 0.932+0.3098ab 0.70540.2005bc
N4 0.623+0.0323b 1.059+0.3023a 0.588+0.1068¢

2.2.2 FHEX ARG A R B 52

FHEXS RGO AR R s B 4 Fros. BEEE N AR S8, A Pn 23 ETHES, MR
CK, NI1~N4 435425 7 15.54%. 18.74%- 29.97%. 46.43%, CK 5 N3. N4 4b#z 583, 5 N1, N2 4
HZERRIEZE (P<0.05). AL, K N FIGk N ABEER 20 5 &0 v Pnoi& B . it Ci 5 Pn 35 10742
AR RIS, 5 CK AHEL, N1~N4 733K T 9.79%, 10.08%, 11.91%, 13.96%, 7% 5Fik%|
TREKF (P<0.05). 74, BEE N EAHEREMN, WA gs. Tre WUE 28 EFHES, 7 N4 b3
TR A, M CK, gs. Tr. WUE #2751 18.87%. 17.21%. 23.69%, 5 CK &b zERF T2, HE5H
fl kb3 ) 2 AR E (P<0.05).
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El 4. TREFKFTFHFENELESH
Fig. 4. Photosynthetic parameters of linalool type of C. camphora under different nitrogen levels

HIANE) N JEAR S AL 2R S7 R4y i DG S M R & #h 2k (B 4F) ATRLE L 6 EH GRS 200 p
molm?2-s! LRI, &l ik zm A S, EHINE 400 umolm2-s! J5, &ALHIIWIE 5T CK. )b
w2 ZRRHIE SR (R 4), B N AEIREERIIG I, AQY. Pmax. Lsp. Lep. Rd #3H0H &
%, Y15 CK EZREE (P<0.05). & Lep MRd 4, #ZHINME N3 KAF AT wEKT, HEERTH
fibAb B (P<0.05). ML, HFER R N AL AL R A A FE G Re 7).
& 4. PRIFKFETAEY SN EFIESH

Table 4. Characteristic parameters of light response curve of linalool type of C. camphora under different nitrogen lev

els
b3 RWE TR IZ PN ED Pl TR AT JeRME AT I P 2
Treatment AQY Pmax Lsp Lcp Rd
CK 0.048540.003c 6.42721.101c 1048.14232.7¢ 12.13442.323c 0.5438+0.082c
N1 0.0523+0.002b 7.583640.897b 1062.44123.3b 13.22643.376bc 0.65160.061b
N2 0.0540=0.002b 7.974340.678ab 1094.4+111.1ab 14.787+1.920ab 0.7491+0.086ab
N3 0.066740.015a 9.074230.546a 1109.24219.5a 13.94744.165b 0.8688+0.044ab
N4 0.06430.018ab 8.991240.980a 1072.34354.2ab 15.01545.325a 0.900320.038a

2.3 U 75 AR R il 5 () R
N AEXE F5 ALl i RS S B R AR 5 Fow, S AR 1S R 0 B AT IR R L, (HAS A
V) MR i 55 RE AT G & B 22 S B (P<0.05) N AEIRFEIG NN, RS I A 55 SR AR 6 & AU T 7= SR I
FeHE NGNS, T N3 &M, RS ERR, BET 0.55 mL/Ak, BEET N1 AICK A,
5 N2 fIN4 ZRAEZE (P<0.05). FREELAIXSEE N2 K0 NHRK 85.60%, 23 mT N4 42, Uib
TR N IR R T4 RS 5 R AR S, R A U £ AR AR R
%5 FRFKETHEHESHSE
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Table .5 Essential oil content of Aromatic camphor leaves under different nitrogen levels

Lb 3 KA % 55 FEBERI S B e % F5 R ) mL
Treatment Oil yield Relative linalool content Linalool yield
CK 1.20+0.067a 81.87+1.75ab 0.24+0.028¢
N1 1.20+0.067a 85.494+0.79a 0.35+0.039b
N2 1.27+0.067a 85.60+1.18a 0.46+0.057a
N3 1.29+0.077a 85.13+3.18ab 0.55+0.052a
N4 1.22+0.077a 81.29+2.75b 0.48+0.055a

2.4 Fit 5 05 AR KR bR A SARAS e S E R IR A OGP 23 BT
X 5 REG T (A KARAR AN SRS e S B AT A b, G5 RIER 6. AKIebrdhim SifE.
HL MR, gsy Tre Lsp BIEEZFIEMHK (P<0.05), &Y Cilgss Tr 2EFIEMHX, 5Pn. W
UE. MR GE. SEEMANGE, HEE7 252 EE X (P<0.05). chlab 5 WUE. AQY. Pma
x. Lsps RA MR EFIEFK, i, A, prefE ., il msAIm 2 IEMHC, HEHEKRRARER T
K (P<0.05). F5FERE & 5 kEMmE % . AQY. Pmax. Lsp. Rd 2 &EFIEMIKE (P<0.05).
6. FEEKBHRESAZHRESHEMNERME ST

Tab. 6 Correlation analysis between growth indicators and photosynthetic parameters of linalool type of C. camphor

FRRAR
e ek gy TRR we PR OHER RR O RA L gy MR T AN
Treatmen O G Ea 2 WUE  Chia cumb " BE e b Leat &7 2 AE R Ax Relative Ui
chla/b Height ) leaf area b &3 b &3 oil . Linalo
L dinckey weight AQY Pmax Lsp Rd yield Hnalool ol yield
content
Ci 1 0.442%  .0.594**  0.494**  0.872% 0277 0428 -0.397* 0.091 -0.260 0.023 0126 -0.042 -0.306 -0.531 -0.192 -0.526 0.797+* -0.607*
gs 1 0.284 0.879**  -0.263 -0.060  -0.024  -0.035 0.267*  -0.095 0.032 0.189 0303 0.060 -0.341 0.098 -0.511 0.725% 0.454
Pn 1 0.572**  0.806**  -0296  0374* 0338 0.021 0.140 0.090 0.175 0.018 0235 0.087 0.147 0.113 0.035 0.063
Tr 1 -0.320 0 0117 -0.121 0251*  -0.125 0.051* 0.097 0.131 -0.083 -0.520 0.016 -0.572 -0.897+* -0.550
WUE 1 0275 0418%  0.387* 0145 0210 0.026 0.092 -0.133 0.132 0.205 0.022 0.227 0.562 0344
BHRF cha 1 0322 -0.159 0237 -0.062 -0.297 0.243 0.225 0.072 -0.435 0.132 -0.229 0.445 0.165
BH4EF chb 1 0.986** 0068  0.077 0.174 0.121 0.963**  0.842* 0.604 0.856* -0.056 0.341 0340
4% a/b chla/b 1 0.028 0.068 0.129 0.085 0.954* 0.826* 0.568 0.812*  -0.095 -0.400 0279
7% Height 1 0.482**  0.256* 0.435* 0428 0367 0.662*  0.389 -0.276 -0.327 0.224
142 Ground diameter 1 0.148 0.075 -0.111 0.164 0395 0.165 0.114 0.370 0.130
¢ 1 Fresh leaf weight 1 0.440°*  0.380 0.457 -0.001 0.481 -0.465 -0.335 0.121
Ui B3 Leaf area 1 0.378 0.362 0.155 0.395 0.080 0.170 0.421
RMETHE AQY 1 0.955* 0.771*  0952* 0592 -0.036 0.893*
AN A R Pmax 1 0.857*  0.984**  0.620 0.132 0.958*
eI Lsp 1 0.807 0899+ 0.548 0.961+*
BEPFIR A Rd 1 0.602 -0.005 0.938*
i 18 % Oil yield 1 0.742% 0.733*
5 HEME AR A& & Relative linalool content 1 0.517
F5HRE 7 & Linalool yield 1
R S = SV AV D A e 17 = ) = A B ' SO VALV 0 R | S I YA < ) S A

Note: ** is significantly correlated at the 0.01 level, and * is significantly correlated at the 0.05 level.

2.5 Ut 1B 5 7 A A b S S AR B 8] A 8] U3 73 A

PAT AR N JEAL B KR bR s de. MR, BAYE. Wo7En - BRI RESCRON
Ak, NACENBZREAT R, 8 — s RIEIETRE, AR ERS, N E 5K
o B W A = B TR A [ VA 0 AT 4 SR LR 7. B OTRER P RECIEOR, $RT 0,90, ERERE, A
S H SR BB N R &N 6.13~8.47 g/tk. LA M AR 5 SR &, Stk N ARG &
NN 6.44~7.73 g/fk.

®7. RESFEYEE KBRS EE~2EHEYASH
Tab7. Regression analysis between nitrogen application and growth index of linalool type of C. camphor and yield of

leaf essential oil

it AT 5/
RIE R HipRIEE
R #/x fabrly EVEV R g 4t
#/IR? Theoretical harv
factors Index Regression equation Correspondi
square est

ng amount of N
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1% Height y=31.00+11.90x-0.97x2 0.91 67.57 cm 6.13

4% Ground diameter y=3.56+0.77x-0.056%? 0.99 6.23 mm 6.93

N A4 Leaf biomass y=9.57+2.70%-0.18x? 0.98 19.84 g 7.73
MAEY)E Total biomass y=39.06+8.13x-0.48x? 0.96 7349 g 8.47

5% ka5 Leaf linalool yield y=0.23+0.089x-0.0069x2 0.95 0.51 mL 6.44

3 Wik

T NE A $e i T IBAL SR BRI SRR 2 — o ARFFRR, EGERTER NN N =58 &
R E R R R SRR AN, N RS ARG ) E IR, AR AR
. MIRE BE, N4 5 CK MRE Z 7 B3 (P<0.05), Jii N LT A F] T J5 40 i Hh_E o A&
MR, XEATAFTFE R B GREMEE, 2014; JE)115E, 2015). X N LKL 6 g bk I, S4RFRtyIE
ONME, BEE N IR S, ARG S RS EmESEAE K 256 L E T %
e, PWIALE—& N ILKP R, M AR g s A, (Ha @i N B 20z 75 w4 ik
Ko X5 (EKEE, 2024) X233 (Gleditsia sinensis) (CERMEFSE, 2016 XFERINEEEAA (Carpinus bet
ulus). CEBRINEE, 2021) XAEAKRT (Eucalyptus maideni) WIRFFT4S RIEA—IL.

FREGERCA AR S EM N EEHEmE M, SRS AR CK ZREE (P<0.05). X2
AR v K2 75% 0 N BRAFAE TS fhrh CAIRHESE, 2012), HEAEHR S 54l N RIGHLR, fgint
FA R ZHMgE, NidEs Tt PO EER . [UESZH- S, Po. gs. Tr fl WUE & 0E N i
MErsginmAs, H gs M Tr. Civ 253 A, X0TREZ B T ALIFT 1S C R A 5 i 1)k
NI SRR, FEE e E = E SR R . e Bt 82 i S & A S S AU AT O e
MHAMFEERG L — (Mi#oTs, 2015 A5, B8N BAHEEMN, AQY. Pmax. Lep. Lsp. Rd &
JeI I s, B Lep A1 Rd 4b, &SEIH/E N3 %04 M b T &k, HEEmTHR 4 Ak
(P<0.05). Ui N EAT G sRm  OGERE . JERiRAE RO 2 IR . T CK A& TG A 24
BT IR, vJRRH THEMERENIMNE T, MRAKBEARECZR N, LuEYCEHE, &
WEERMENAE, R R GRS SRS, 2022), X5 (R, 2022) X#MET (Gardenia j
asminoides) T —Fo

MARTE XA B AMBIA LR, S AAFEAEKRN, NREE S &MAEKRENESINFE R, Miks
BT — RAEE, WSERIER AEK KB (Craine et al.,2001). 7 A% g Il 2 8 R0 32 i 43 05 A B A2 TR AR AR
BIP=), oA RN SZ 38 AR R AT A P A2 B AR A s B2 1R sl 1 HL 2 1R KRR B 52 A KRS 26 (1
2y CTERESE 20135 5kEPGSE, 2012). AZGRLEEH, N AEAEEX MRS EAREEAHE, x5
UPBTe5%, 2021) BRI —3. X ATRER RGN & B2 8E 1 s 3R, AT Re NIkl i A= K
18] R It 2V FEARIR AR ) o DRI P B MAEDO S BRI BOR, B IE NS A R T 5 R S i Kb &)
HIE R, EARSm HLE L 75 2 — PR .

4 45

ARFFERA, (1D EER N ESEEREY . thiEMetkdyE, 8l —e G R EH A E T,
(DN g mM SRS ERE ST CK A, SR HmSE 0, Ci A NIKREMIRSSE T N .
Pn. gs. Tr. WUE M3 F CK ¥ #E# 5. AQY. Pmax. Lcp. Lsp. Rd & CK, ALt A N ARG 218
it R R R TR R Z AN (3) ARUGRIRKE, W0 N IS H RS ™ B3 B 4 &,
TR AR T CK 35 56.36%.

(4) BH4Ebr 5 E RV TTRE, 15 H 7B s tE N Bk HEN N 6.44~7.73 g/fk.

2% X W
AR, skAbLr, SO, 4. 2020, FORHE BT I EAE SR AT R B, B AR S B4R, 39(6):1-13.
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