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Abstract: In order to study the effects of drought stress on the agronomic traits of plants and the quality

of the bulb, this paper takes the Lilium davidii var. unicolor as the research object and compares and

W B 497 :2023-02-24
" B[ A X S F & 5 H (2021BBF02025)
" A VR - jinlei2013@nxuedu.cn

41



ARG 2 4 (A AR 2 )

analyses the growth status of Lilium davidii var. unicolor under different drought stress conditions,
including no stress group, mild stress group, moderate stress group and severe stress group, the relative
soil moisture content of each group was 70.00% to 75.00%,50.00% to 55.00%,40.00% to 45.00% and
30.00% to 35.00%, respectively, and the agronomic traits and active substance contents of Lilium davidii
var. unicolor were measured at 10,20 and 30 d of stress and at the harvesting stage. The effects of drought
stress on the agronomic traits and bulb quality of Lilium davidii var. unicolor were investigated. The
results showed that compared with the no stress group, the height, stem thickness and number of leaves
of Lilium davidii var. unicolor decreased by 19.93%,14.17% and 9.38% (#=-6.77,-1.01 and —-15.00, P<
0.05) at flowering stage in the severe stress group, while the number of basal roots and stem roots of
Lilium davidii var. unicolor increased by 15.34% and 15.52% (¢=1.46 and 6.00, P<0.05) at flowering
stage in the mederate stress group. The chlorophyll content of Lilium davidii var. unicolor at the seedling
stage, bud stage and flower stage decreased by 29.87%, 7.36% and 9.36%(¢=-7.37,-2.00 and —2.66, P<
0.05) in the severe stress group. The total flavonoids, saponins, soluble sugars and soluble proteins in the
bulb of Lilium davidii var. unicolor at flowering stage increased by 22.22%,26.43%,16.96% and 13.43%,
respectively (/=0.09,51.39,0.01 and 0.21, P<0.05) and the polysaccharide content in the bulbs of Lilium
davidii var.unicolor at harvesting stage at bud stage increased by 10.12% in the mild stress group (¢=
60.68, P<0.05). Therefore, mild-drought stress during flowering is most beneficial to the growth and
development of Lilium davidii var. unicolor and enhances the quality of Lilium davidii var. unicolor.
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PR 161.67£3.82  163.00£2.19  180.67£2.89  174.33+1.73 9.77£0.13  10.57+0.13  11.10£0.13  11.93x0.17
AL 149.0040.48  152.33£1.02  170.67+2.33  164.00+1.82"  9.46+0.15 10.03+0.05 10.63+0.14  11.37+0.12"
WA JCMHBE 4. 174.67£2.54  200.00+0.33  222.00+1.79  204.00+2.18  11.27+0.03 11.37+0.19  11.95£0.30  13.77+0.26
BIEMIBA  176.00£1.67 192.67+1.61 211.67+1.33  175.33£1.89" 11.10+0.14  11.47+0.03 12.17£0.05 12.97+0.26
PO 157.00£1.59  195.67£2.33  213.33£2.51  170.33£2.55"  10.13£0.05 10.27+0.15  11.90+0.06  13.43x0.04
FREME L 168.33£2.74  178.00+2.82  190.33+2.17  188.67+2.33  10.3040.09  10.90£0.10  10.87+0.09  11.20+0.10°
T T4 170.33+1.84  187.67+2.50 210.00£2.05 160.00£5.00  10.60+0.17  10.95+0.02 12.43+0.17 12.80+0.12
REFMNEZ 163.67£1.96  164.33£1.50  192.67+1.66 146.67+1.20  10.10+0.17  11.43+0.18  12.03+0.15  13.10+0.15
PG 170.67£1.84  173.33+1.45  186.33£1.97  146.00£1.45  10.50+0.02 11.03+0.16 11.07£0.12  12.10+0.03
WA 157.67+3.71  168.00+1.67 180.00£2.00 145.00+1.85°  9.53+0.06 10.70+0.14 11.13+0.20 11.37+0.14"

W5 A AR L, =-18.30.-29.00 .-13.82 .-14.61 ,-15.00, P<0.05;°/=-1.90 .-2.55 .-1.43, P<0.05,

(12.33+0.08) . (11.93+0.17) F1(11.37+0.12)cm; 5 &
Jh 38 2 AR B, 5 R N eh B R 3 2 SR AT I Y 5 2K R AR
3 IFEAR T 7.08% F1 10.10% 1H 45 5 2% % T G112
B X (P>0.05) , 5 2 W 21 R O i 8 25 R AR B 3
FEAR T 14.32%(=-1.90,P<0.05) ., T 51844 T3
FE AR, O 2 R R A 4 | rb R e 20 AR I aa
AR 2N B G BRI A2 43 512 (13.77+0.26) |
(12.97+0.26) . (13.43+0.04) A1 (11.20£0.10) cm; 5
JC 38 2R L, 8 B RN e R 3 SR WSO Y 6 2K )
TR T 5.81% F12.47% HE5 R 22 R g1t % & X
(P>0.05) , 5 i Jiir 30 21 SR WiC 30 A % 25 Ji) 2 Tl 32 B 1T
T 18.66%(1=-2.55,P<0.05) ., T FWrillthF I 4614
1 /oY S A2 1) ST AN el - SIS R 0l SR
PR WO 22 0 A i 5 25 FA A2 43 31 O (12.80+0.12) |
(13.10£0.15) . (12.10+0.03) Fi1(11.37+0.14)cm; 5 J&
i 38 2 AH B, B R RN E 3 2H SR W 1 6% 2 )R
53N Tt T 2.34% FIREAR T 5.47% (H 45 54 34 22 7
Joge it E X (P>0.05) , 5 3 38 21 >R WO Y 8% =5
JEA A W E AL T 11.17%(1=-1.43,P<0.05) . TEFRIX
L1 N e Ry B SR WS v N RN R 6
HEP S BE A 4 I AT AR
2.1.5 FEAREL

AN [A] B30 52 e 22 0N B A 9 S AR AR B 1k
MFE3 PR, FEF — T 5 aa w0, 22 0 |G 5
A MR BOREAS [m) # RE Y T R 38 3R A ) AR B Y
Wl B o SRR E 4G T 40 v, JT b aE AR R
AR a0 2H RN R RE R A HAE SR O = M E A
1 3 A AR 0 90 49 (9.00+£0.14) L (9.33+0.15) . (8.00+
46

0.41) F1(7.67+0.25) H ; 55 JC 30 41 46 1L, b B2 i3m0
ZH SR WSO A B A AR BRI T 1111 % (A 25 5 22 R E
Giit 3 L (P>0.05) , T a6 21 R O i 3k 2R AR
B AR T 14.78%(1=-2.00, P<0.05) , T il
B T BLET B, JC M aE 2 R B b A 4 L b R A
VL B 38 20 A R WO 22 N A A A R A AR A S
9 (10.00+£0.15) . (8.67+0.10) . (7.33+0.15) F1(7.33+
0.10) 4R 5 5 JC 36 20 AH Lb |, 4% B2 1380 20 R e 399 1 ik
AR BREAR T 13.30% HE5 R 27 L5 # 8 X
(P>0.05) , o B U F ik 30 2 R WS 300 1 5k A AR B0
B EREAR T 26.70%(=-3.00,P<0.05) . T 5l
TIF AW, Jo e 20 4% B a2 o B b 38 4 R
o Ol 36 20 A SR MR 5 N 1R i A AR A )
(8.67+£0.48) . (9.33+0.25) | (10.00+0.41) F1 (8.00+
0.41) R 5 55 JC 360 21 A8 LE , 42 5 T SR (S0 1) ik A AR
BT 7.61% {H 25 2 5 4t L (P>
0.05) , H BE i 30 20 >R W0 A A AR AR A 3 i T
15.34%(1=1.46,P<0.05) . 1E R WA, A 6] + 52 Wrid
E G 22 M A A B A AR S R 2 B D HEE AR
SV AN B
2.1.6 ZEAEMRE

A TR) B30 1 5 W 3 22 A Y 25 A AR B 1
ME3FF/R. FEF—TFEWae i, 2 MEa 460
25 A MR OO AN [ R R Y T 5 38 3R A ) 2 B 1Y
LT DA RN i ST IS ATl B D 59 1) 8 (£ AN 2954 )
IH AL RE R 30 ZH R R RE e A AR R WO 22N
AR 25 A MR B0 51 R (30.00£1.06) | (35.33+0.82) |
(32.00+0.82) F1(32.33+0.82) # ; 5 L0 A M1 1L,



St WPAE T R 22N AR 2 bR B FL g 2 R () 5 553 1
#3 ARNSTFEBEZMNESOEEREMEEREENL LRy
S ERE R ] N4 R — G —
H10K ESIPN 30K i H 10K % 20K H30K T
FAILR] JC ki 4 2.00£0.33  4.33x0.07 5.33+0.33 9.00£0.14  14.67£0.67  15.67+0.20  22.33+0.48  30.00+1.06
BIEMIOA  4.67£0.19  5.67+0.17 6.00£0.09 9.33+0.15 5.33£0.58  19.67+0.58  32.33x0.81  35.33+£0.82"
EMAA 3.67+0.07  5.67+0.10 9.33+0.15 8.00:£0.41 12.00+£0.88  16.33+0.21  21.67+0.03  32.00+0.82
FEMEE 2.33£0.07  5.00+0.15 5.00+£0.07 7.67£0.25"  10.67£0.33  11.67£0.58  27.00£0.03  32.33+0.82
LA I o SEEE 6.33+0.06  7.33%0.10 8.67+0.07  10.00£0.15  21.33£1.76  22.00£1.53  27.67+1.11  41.33x1.76
BEPEA  5.00+0.09  6.00+0.06 7.67£0.05 8.67£0.10  13.00£1.53  21.33£0.65 29.67+1.76  44.67+1.33
a4 5675033  6.67£0.07 7.67£0.15 733£0.15°  25.67+0.88  28.67£1.65  30.00£1.00  36.33£1.00
HEEMHE  6.00£0.19  6.00£0.13 8.00+£0.03 7.33£0.10"  18.00+1.47  27.00£1.20  28.00+0.84  52.00:+0.88"
JFIE JE a4 4.33£0.13  5.000.06 8.33£0.41 8.67£0.48  23.33:x0.36  24.00£0.58  27.00£0.43  38.67+0.80
REEMAA  3.33£0.67  4.67+0.09  10.00£0.09 9.33£0.25  11.33%0.68  16.00£0.88  19.67+1.00  28.00:0.04°
FEEMA4]  5.67+020  6.67+0.05 8.67+0.33  10.00£0.41°  24.00£0.58  33.33x0.08  34.00£1.20  44.67+0.65"
FEMAA  3.00:021  4.33+0.33 7.67+0.33 8.00£0.41  10.67+1.00  16.33+0.33  23.67+0.67  24.00+0.55"
w5 oA A L, *=-2.00,-3.00,-3.00,1.46, P<0.05;"=5.00.11.00,-7.00.6.00,-9.00, P<0.05.
T 2 R R B 3 2H SR AT % 25 AR ARG i BRI T 9.85% (1=2.43, P<0.05) , " J3E il 301 41 %

6.67% F17.77% (A 45 K 22 F T 48 i1 & L (P>0.05) ,
B2 R o 38 2 R WO A ZE AR IR B YN T 17.77%
(£=5.00, P<0.05) . T Wrid b F B 75 W, JC Wy
0 AR RE 38 2| BE T A 2 N R E G 41 7E R
W A 22 M A 25 A AR B I Ol (41.33+1.76) |
(44.67+1.33) .(36.33+1.00) A1 (52.00+0.88) /R ; 5 T¢
360 2EAH B, o RE TR 3E 2H SR I Y 25 AR AR BRI T
12.10% {H 45 5 22 I G0 112 5 L (P>0.05) , 5 4 iy
B2 RO R 22 A AR G N T 25.81%(=11.00,
P<0.05) . T 5 T e, T ia a2
3 20 H R I 3 RS R T A 2H R SR O 22 N
A0 ZE 4 M B0 51 M (38.67+0.80) | (28.00+0.04)
(44.67+0.65) 1 (24.00+0.55) # ; 5 Jo Wr i1 40 41 L,
B2 B RN R BE I 30 2SR WSO A 25 AR AR A S S
T 27.59% F1 37.94% (+=-7.00 F1-9.00, P<0.05) ,
e RE B 30 2 SR OB Y ZE AR AR N T 15.52%
(1=6.00,P<0.05) . £ RIS, A ] iy 191 1 52 Jilp i 2= )
A A ZERE G Z 30 HET S I AR A4
2,17 MRERER T A
NG R R ey i SR | W s & T
AR 4R o TR — T S a2 MM a4
1 I 2t 2% 0 A 43 BN S () R R Y T 5 T 38 3R A
AN T R B e N o T 53 b T A i T
TEZH R R B A v R T A R EE b A 2 A SR
9922 A B 0 A 2R 0T 53 B3 1) Ol (24.67+0.15) |
(27.10£0.26) ,(25.77+0.12) 1 (17.30+£0.15) mg/g; 5
TC 136 2HAH L B R T3 2H SR SO 1Y i S 3R 5T )

W T 4.46% (H 25 3 22 7 Jo g it 7 2 L (P>0.05) ,
R Bl 38 R W] A I gk 3T A B SRR AR T
29.87% (t=-7.37, P<0.05) . | 5 Wit 4k F BL7E )
B, G P 30 2T B e 2 | e R B 2 R R
HAE R WO 2= N A G Y kR T 4 B0 i R
(27.17£0.26) .(29.13+0.23) .(30.03+0.26) F1 (25.17+
0.18)mg/g; 5 JC Wk 380 41 AH Eb , 42 B A0 Hp B2 bl 38 4 R
WA I I R B A 4 B0 Bl B E S T 7.21% M
10.53%(1=1.96 Fl1 2.86, P<0.05) , & Ji i} 361 20 R e 30
B S 3R A A 3 BRI T 7.36% (1=-2.00, P<
0.05) . T Wit b FIFAE I, Jo it 41 58 B W ae
A v R Tl 2 2R R R 0 4 A SRS 2 A Y
2k R i 4 B0 B R (28.4340.15) L (26.43+0.20) |
(27.07+0.27) i1 (25.77+0.45) mg/g; 5 JC I 30 41 #
Pl , 5 R R 2 M0 2 A R WA 1 i 3R T A A By
) i AR T 7.03% F19.36% (1=-2.00,-2.66, P<
0.05) , 1 B Jilh 361 20 XF 7 B AR T 4.78% {H 45 K 22 % T
Gt L (P>0.05) o 7R U], AS [a] B 30 52
2N E A SRR S i BT I W T
13 A&y 0
22 FEBHEXNZME S8R R W
2.2.1  EEEH
AN TR 5T e BE T bR I R TS WO B Y £
77 4=0.105 4p-0.002, R*=0.993 0, £ i8R A
PR R I SEDG =Pl NERE g ebf TR AP R I B
FIiR o Tfm*$$ﬂj}l_ﬁﬂﬁﬁ,éﬂ‘l‘lﬁAﬂ"JE;ﬁ@ﬁé
OO AN [ R R ) T R 0 3R R AN [ R R O e
47



ARG 2 4 (A AR 2 )

2025 4F

TR A G T 4 B, e 4l R a2
JEE JHp 360 4 0 L JRE 30 L A SR W) 22 M Y B

i &5 43 51024 (0.29+0.03) L (0.33+0.01) . (0.44=0) Fil
(0.26+0.03)mg/g; 5 JoWria 4041 Lb |, 58 B A b B ik a8
2 SR WSO Y R 0l RS T 13.79% AN
51.72%(1=0.04 F10.16 , P<0.05) , T J& [ihr 381 4H % Wi i
B B T R AR T 10.34% (H 45 1 2% R e g it o
B (P>0.05) . T FJHhin bn T 308 W e, Jo i an
2 R O L LR T A 2R R R M 6 4 A SR
W 2N A AR SR A &0 (0.38+0.03) |
(0.42+0.06) . (0.31+0.04) 1 (0.30+0.04) mg/g; 5 ¢
Joir 360 2H AR L, v R R ER 3 2R BT Y R B R
RSN BERIKT 18.42%7Fﬂ21.05%(t:—0.08 A
-0.12,P<0.05) , 4% B Jiir 38 20 SR WS 00 1% S 3 i 5

FE R, JC e 21 R R e 0 0 L B T 3 A R
T4 A RS =2 M E B R S B B 43 5 R (0.45+
0.05) .(0.55+0.02) . (0.23+0.02) F1(0.13£0.01) mg/g;
550 Wy 38 41A L Hh RE N B RE 6 2 SR WOM 1) R B
il it R T 48.89% M1 71.11%(1=-1.24 .-1.69,
P<0.05) , % F [P 30 28 SR O 0 5B R 5 i I
T 22.22%(£=0.09,P<0.05) . 1E R U , A [R] B30
S8 22N A A R B i B HE R A TR e
197 BLEE B AN &)
222 B

AN TR J5T ek e BE 55 SO R b o S VR WO BE Y
RAE )TN A=7.565 Tp-0.046, R*=0.996 3, £itH
NN Ry S ER ORI NSRS S WA i A TR
%%6?)?mo TE Al — 1 5 i 40, 22 HE A0

FRINT 10.53%(£=0.05,P<0.05) . 5 Wit n?ﬁ O AS R R A T SR 30 2 B AN [ R EE Y T
F4 FAARPTFEBHEZMNEFAHMTFRRESHEN A mg/g
Joip 61 BsF 3 M4 H10K H20K H30K el
LR Je Jihh 38 41 26.03£0.25 27.10+0.06 29.10+0.15 24.67+0.15
2R i 4l 31.03+0.64 30.13+0.12 28.50+0.18 27.10+0.26
o I aE 4 30.03+0.23 29.23+0.48 27.30+0.22 25.77+0.12
a4 25.67+0.23 23.00+0.38 20.33+0.81 17.30+0.15"
B ) TC 38 41 32.77+0.24 31.20+0.15 30.70+0.21 27.1740.26
L SR 33.80+0.12 32.40+0.15 30.20+0.19 29.13+0.23°
o a4 35.40+0.35 36.000.09 33.77+0.22 30.03+0.26°
EES I EEE 30.83+0.15 29.33+0.26 28.47+0.27 25.1740.18"
TFAE JC i3 4 31.33+0.15 30.83+0.15 32.33+0.15 28.43+0.15
B2 W38 20 33.13+0.23 32.40+0.15 31.13+0.23 26.43%0.20°
vp 2 0 2 35.67+0.39 34.93+0.09 33.67+0.39 27.07+0.27
o a0 20 30.20+0.15 29.27+0.15 28.27+0.15 25.77+0.45
TS5 A, =-7.37.1.96.2.86 ,-2.00 ,—2.00 ,-2.66, P<0.05,
F5 FAARYPTFEHEZNEANLERSESMH B mg/g
i 31 Asf 39 M4 EBUPS % 20K H30K il
4 i JEian 4 0.10£0.01 0.21+0.03 0.25+0.02 0.29+0.03
B W30 21 0.10+0.01 0.24+0.03 0.20+0.02 0.33+0.01°
o 2 0 21 0.12+0.04 0.19+0.03 0.17+0.01 0.44+0°
o ran 20 0.11+0.01 0.17+0.05 0.10+0.01 0.26+0.03
AW JoWrin 21 0.46+0.04 0.41%0.02 0.34+0.02 0.38+0.03
BRI 38 20 0.16+0.02 0.60+0.12 0.64+0.01 0.42+0.06°
o r3E 41 0.48+0.03 0.47+0.03 0.26+0.05 0.31£0.04"
o3 20 0.1940.03 0.38+0.03 0.58+0.06 0.30+0.04"
FFAEI JoMrie 41 0.220.02 0.38+0.03 0.18+0.06 0.45+0.05
L=y SR 0.34+0.05 0.45+0.04 0.22+0.03 0.55+0.02°
o T 3E 2H 0.44+0.01 0.24+0.02 0.28+0.04 0.23+0.02°
238 20 0.28+0 0.31+0.04 0.31+0.01 0.13+0.01°
W 5 a4 L, *=0.04.,0.16.,0.05.,-0.08 ,-0.12.,0.09 .~ 1.24 .-1.69, P<0.05 .
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B WTAE T SR 22 M G e 2 bR T CHL 2K 5 A 5 )

553 3]

N o 5 E IR T A e, o e R R e
20 v B ik 38 A RN EE R I 2 AR SR SO 22 M E A Y
B ARk (129.36£19.25) | (170.47+0.45) |
(206.72+6.40) 1 (154.23+4.87)mg/g; 5 JC i1 40 AH
Ll , 5 B R v 32 T 3 A R W A 1 R 1 a0 i) e
AT 31.78% #159.81%(/=41.11 F177.72,P<0.05) ,
= P 38 2 RIS By R A s B T 19.23% (H 45
REF LG FE X (P>0.05), TR0 THE
L1 o)) STEEA I 2359 1) B 1 2 E AN A2 B 2R R 0 - ) S
AR =2 N B A 1 B S 5000 (97.00+2.65)
(147.37£6.69) .(107.72+3.58) FI(111.62+5.69)mg/g;
550 W6 2H A L rbORE R EE R ae A R A Y R
FrE N T 11.05% 1 15.07% {45 3% 22 55 o4t
TR R L (P>0.05) , 5% 5 e 41 R o ig el & 2
BEWAN T 51.93%(1=50.37,P<0.05), T S iia i
F IR WIEE, JC 30 20 B a4l L b B A A
AV B O 30 21 A SR RO 2= A A B a4
3 (194.42+5.93) . (245.81£11.31) . (206.91+4.48) Fil
(112.87+11.91) mg/g; 5 Jo W0 4140 bb | 56 B i ae 41
KRR 2 A =BT 26.43%(1=51.39,P<0.05) ,
rFY R 3 ZH N RSN T 6.42% (H 45 R 4 R RS
H X (P>0.05) , B a0 41 R Ui iy e il i
FEAR T 41.95%(1=—81.55,P<0.05) . 7ER Wi, A [H
BT 5 a2 A A R A s 2R
FEACH LA I A&y .
223 L

AN T Jo o ¥ R 4 2 0 B E T WS RO I Y £k
P75 8 4=0.019 7p-0.000 4, R*=0.997 8., 4 it 5
ENELE (RN SERS R NERE A ¥ 0F=-A TR/l

6 in . FER— T RJhia o 1, 22 M E G0 20
A 6 A A PR A T 5 e R B A [ R A
B o 504G T 4 B, JC W 41 8 R I aa
2| v R 2R EE R aE A A R O 22O A A
() 22 W 2 5 oy 51 ok (285.03+7.78) L (286.03+13.36) |
(340.55+18.28) F1(247.75+28.07) mg/g; 5 Jo W8 4H
AH EL 5 B T 3 4 SR O 1 22 B S i N T 0.35%
H45 25 3 G2 X (P>0.05) , B it 41 &8
FHAN T 19.48% (1=24.68, P<0.05) , T Ji 30 21
AR 13.08% (1=—12.11, P<0.05) . T S8 5 T
PR ST, W 30 4 R T AE 2 L R i 4 R R
FE W38 20 e RO 22 M E A 28 S R
(501.39+27.21) . (562.06+14.41) . (368.53+49.97) FlI
(551.60+22.29)mg/g; 5 Jor i 4 A Eb |, 55 5 Fn &
Jip 368 SR ORI 1 22 0 R i SR RN T 12.11%
H110.01% (£=60.67.50.21, P<0.05) , ¥ J& iy 361 4 %
WO B 22 0l & i 2 BE AR T 26.50% (1=-132.86, P<
0.05) . T F Wit b T FF AL W, JC W ae 41 L B
T v T 2R R T A0 A A SR SO 22 N S
1 220 43 0 K (470.42+35.10) . (394.74+27.61) |
(476.89+29.41) F1 (370.06£9.47) mg/g; 5 J& M A
21 A G, R R R 3 2 R MR 1Y 2 0 )
) EFEAR T 16.09% F121.33%(=-75.68 FHI-100.36,
P<0.05) , H B 30 20 SR WA ) 28 B R REAR T
1.38% HZ5 R 2 RIS it % & X (P>0.05) . 7ERIL
7, N TR s 31 SR 20 25 A 2 e 2K
HEFP B T AL A4
2.2.4  ATEEVERE

AN 5] J5T 6 e B2 T I R W bR o RS WO BE Y

F6 ARANHTEMEZMNEANERMSEEESL B mg/g
fir 3 e K EZi
fi 9 F10K 20K %30k Paie ] 10K 520K 30K Paie ]
A R 176.94421.01 106.77+2.08  145.63+9.86  129.36£19.25 301.06+1.94 433.80+13.26 150.42+27.09 285.03+7.78
RG] 106.55+13.06 138.06+3.68 102.36+1.38  170.47+0.45° 316.64+9.10 395.87+33.85 250.18+23.27 286.03+13.36
PEEMMAZE 132.11£14.40 104.83£3.06  90.82+3.67 206.72+6.40° 258.13+6.24 508.13£10.73 169.16+3.62  340.55+18.28"

EAEMA 195.1547.11
AW LWagl  101.62+4.37
BEEMNAL 132.28+4.14
P EAL 138.09+6.11
EEMNEE 79.20+4.77
JEIE o

119.26+£6.91  104.63+1.42

66.15+9.23 82.65+10.13
109.57£9.59  127.08+3.61

137.47£9.70  118.28+9.59
35.49+2.68 114.33+9.88

134.48+5.75

154.23+4.87
97.00+2.65

247.75+28.07°
307.85+36.03 240.88+10.28 501.39+27.21

264.64+19.76 459.16+18.95 237.02+5.89
207.96+4.39

147.37£6.69°  442.48+27.71 497.49+47.72 217.13£21.17 562.06+14.41°
107.72+3.58
111.62+5.69
110.3946.62 151.32+11.26 194.424+5.93

324.78+59.05 395.00£42.71 330.49+15.93 368.53+49.97
551.60+22.29°
369.84£6.26  401.27£4.20  420.94+33.58 470.42+35.10

309.01+£24.62 388.60+26.33 306.09+9.77

BIEMOA 217.08+3.54 89.80+5.13  131.05+15.07 245.81+11.31° 410.41425.49 462.76+25.97 474.08+9.53  394.74+27.61°
AL 170.08+7.79 84.72£1.23  88.68+£25.50 206.91+4.48  431.20+4.98 392.48+6.93 376.75+8.74  476.89+29.41
WA ZH 2144741178 81.17+6.92.  88.15+40.89 112.87+11.91° 263.66+2.80 318.91+5.46 210.89+10.95 370.06+9.47°

S INa AR, =41.11.77.72.50.37.51.39 .-81.55,P<0.05;°+=24.68 ~12.11.60.67.~132.86.50.21 .~75.68.~100.36,P<0.05.

49



ARG 2 4 (A AR 2 )

2025 4F

28 M7 FE ol 4=0.006 58p+0.020 39, R>=0.997 8. %4
T A ] i 4 5 30 X 22 M A T e AR

B 52 MR AN % 7 fr s o 7R R — T S aa B L 22 E
G 00 AT PR BE O AN [ R R 0 T R 38 2R B
AR FE BE g me N, o T 30 4 T 4 i R, JE i an
2 R b L R b 2 R EE R B 3 4 A SR I
22 M A Ay R A S 1 o (10.90+0.10) |
(14.60£0.30) , (17.20+0.10) 1 (15.00+0.60) pg/g; 5
JC W30 4 A Lh B R e R R R 3 2 R SO Y
AL OO0 BN T 33.94%.57.80% Fil
37.61% (£=0.02.0.06 1 0.04, P<0.05) . T i 4h
T O WIE, e e 2 R A 2 b R 3 4 A
30 41 SR O 22 M A Y AT R
S 4 (16.30+0.10) | (18.00+0.20) . (17.10+0.30) #
(13.20+0.80) pg/g; 5 JC W38 4 AH Eb | 6 B R0 op 32 T
36 20 SR WO AT O P e ) S RSN T 10.43%
F14.91%(£=0.01.0.01,P<0.05) , 5 FF 36 ZH R WA 1)
AL PR B R T 19.02%(1=-0.03,P>0.05) .
TSR a0 s AR AR O M A1 R Al
JEE 38 2 R R A 2H TR SR WSO 22 e S Y )
B S B3 5 R (17.1040.60) . (20.00+0.50) . (13.60+
0.10) F1(14.40+0.81) ng/g; 5 JC Wri8 2 AH b, v 3
TR Ol 20 20 SR B 0 T PR B A ) 3 R AR
T 20.47% F115.79%(=-0.02 #11-0.01,P<0.05) , i J&F
Jofh 360 2 R WSO A R O R B T R N T 16.96%
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£ 7 F2 Jy 4=0.005 3p+0.006 7, R*=0.998 6, Zil%H
AN R L N A AR E A S RN
MR TR . AR — TSR a, = E S
SO e o el o0 N E R Ry I SEES I TN
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B W38 A R bl 36 AR B R 6 4 R I 24
ME A 8RR E A A (1.2040.11) % |
(1.28+0.04)% . (1.40=£0. 03)%%ﬂ(138i003)%;‘55@

ol 30 2E A 0 T 3 2 SR B T T R
Sr BRI T 6.67% (5 25 5 2% 5 T 4 i 2 3 (p>

0.05) , H J3 i1 R by 36 20 SR WA B AT v M AR
B B E N T 16.67% 115.00%(£=0.20 #10.18,,
P<0.05). TR Walh FERE M, Thad . &%
JEE Tl 30 2 rp R i 3 2 A R b A SR ) 22
A A AT AR S B4 Bl (1.46+0.08)% |
(1.45£0.02)% . (1.61£0.03) %1 (1.41£0.10) % ; 5 &
Jor 360 2H A EL B ORI SR B T 3 2 R S0 Y T
AR AR T 0.68% H1 3.42% {H 45 3 35 2%
G2 X (P>0.05) , o EE ik 36 20 % e 3 i mT
PR A &R B EINT 10.27%(1=0.02, P<0.05) .
TR 38 4G T AL IR, e A R g
JE Jolp 60 2H 0 EE R bR 2 2 A SR MSCHA 2= M G B T
PEE & 0 900 (1.34£0.07)% . (1.52+0.04)% .
(1.34£0.02)%H1(1.42+0.01)% ; 50 HAH 1L,
JEE Wl 368 20 SR O i o] R A N T 5.97% (H

WIS R 2R TG FE X (P>0.05) , 5 B i 41 Rk
7 ARANSTFEBEZMNEANTEAEHEEMTAEERSESL
F— uz . ﬁkﬁﬁ‘mf#ﬁ’i/(tgg’ ) _ _ Tiﬁ‘lﬁﬁﬁéﬁ:ﬁ/% _
$10K 5520 K 530K palie 10K 5520 K 5§30 K P
4 T Hia 4 11.70+0.10 15.50+0.10 5.4040.10  10.90+0.10 1.21£0.08  1.45£0.09 1.03£0.06 1.20+0.11
L4 SRt 12.80+0.40 15.20+0.20 8.4040.20  14.60£0.30°  1.07+0.02  1.36+0.01 1.05+0.02 1.28+0.04
o 0 2 12.10+0.30 18.80+0.30 9.00£0.10  17.20£0.10°  1.18£0.05  1.32+£0.06 1.05+0.04 1.40+0.03"
Eigigl Bk 10.10£0.10 12.50+0.14 7.10£0.70  15.00£0.60"  1.07+0.06  1.38+0.11  1.07+0.02 1.38+0.03"
HAE W ISk 5.00+0.20 12.00£0.10 15.60+0.70  16.30+0.10 1.02£0.05  0.94+0.03  1.32+£0.09 1.46+0.08
L g SR 6.80+0.10 12.60£0.10 8.90£0.70  18.00+£0.20°  0.66+0.13  1.06=0.03  1.30+0.08 1.45+0.02
o 6 21 9.20+0.30 7.80:£0.20 10.00£0.10  17.10£0.30°  1.08£0.03  1.07+0.05 1.20+£0.05 1.61+0.03"
o a2 5.80+0.10 8.20+0.50 13.70£0.70  13.20£0.80°  1.05£0.01  0.99£0.04 1.40+0.06 1.41+0.10
AL Je ke 21 11.20+0.30 12.80+0.10 5.60+0.70  17.10+0.60 1.05+0.06  1.18+0.03 1.29+0.12 1.34+0.07
Lyl SR 13.10£0.20 12.40+0.10 7.00£0.40  20.00£0.50"  1.04£0.01  1.03£0.00 1.31£0.05 1.52+0.04"
o 2 38 A1 14.80+0.20 11.40+0.40 6.30£1.10  13.60£0.10"  1.04£0.01  1.07£0.02  1.28+0.04 1.34+0.02
R W aa 41 10.20+0.30 10.90£0.10 11.10£0.10  14.40+0.80°  1.04+0.05  1.16£0.04 1.24+0.03 1.42+0.01
5 M 4 A H,*=0.02.0.06 ,0.04 .0.01.,0.01.,-0.03,0.01.,-0.02 .,-0.01, P<0.05;°+=0.20.0.18 .0.02 ,0.21, P<0.05.
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