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Abstract: Based on three natural populations of Garcinia paucinervis, the morphological characters of fruits and seeds
were observed and measured, morphological differentiations within and among different populations were analyzed, then
the laws of seed germination and seedling growth were observed, and the effects of four plant growth regulators and two
chemicals on seed germination and seedling growth were studied as well. The results showed that the lengths and widths
of G. paucinervis seeds were 2.48—3.08 c¢cm and 1.49-1.67 cm, respectively. The hundred seed weight was 392.50-
438.18 g. There were evident morphological differentiations among fruits and seeds of three populations, and most of phe-
notypic traits of HR (Hurun Town) population were the smallest among three populations. The fruits and seeds of AN
(Anning Township) population were rounder, nevertheless which of NG ( Nonggang Nature Reserve) population were
slenderer. Within populations, the differentiations of fruit and seed weight had relatively evident characters, while their
overall shapes had relatively stable characters. The seeds were preserved during seed germination, and adventitious roots
eventually replaced the radicles and then became taproots gradually. The germination processes of three populations were
slow, the intermediate stages of the processes were almost stagnant, and the emergences of seedlings were very
irregular. The order of germination rate of three populations was AN(78.33% ) >NG (55% ) >HR (48.33%) . Therefore,
the seeds of G. paucinervis had dormancy characteristics. In terms of seed germination, the 6-Benzylaminopurine (6-BA)
treatment with 80 mg + L' soaked for 24 h had the best effect, with the shortest germination time lag ( GTL) , the highest
germination percentage (GP) , and the lowest mean germination time ( MGT). In respect of germination, in combination
with the growth of seedlings, both 10-50 mg + L 6-BA and 500 mg - L gibberellic acid (GA,) treatments were better,
and 50 mg - L 6-BA was the best treatment for promotion effect, especially. The low concentration of KNO; and NH,
NO, solution could increase GP, but they did not significantly accelerate germination processes. Indole-3-acetic acid
(TAA) and 1-Naphthylacetic acid (NAA) could even inhibit seed germination and seedling growth. The results can pro-
vide morphological data for genetic diversity of the rare and endangered plant G. paucinervis, and provide scientific infor-
mation for better protection, development and utilization of valuable G. paucinervis.

Key words:; endangered plant, seed germination, plant growth regulator, seed dormancy, morphological differentiation
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4 2275 ( Garcinia paucinervis ) "N i 8B} ( Guttif-
erae) BE 1 J& ( Garcinia ) Fe A, &) P LKA R 2
—7 (Rt ,2015) , FEIMAG TP E A
Z AR R AR 194 ~ 830 m 3 A BE A1 K
FRH A L M b O A LR AR R R NS
2017 ; I SCHESF ,2017) o 2225 RS IESS | 0 A1 1
A BRELA Tl 7 K ZE AN Sy (PR, 2016) LR
SR T PRI ( R 225 FH B IE AR, 1988 ) | LA o K
G EAE I TUCN K5 H 510 EN 2 (Farm et al,
2003) Pyt 2 E 2R W e R R 44 %) ([
KB R 45, 1987 ) i A9 2 5w R A A A
(o EFE L0 B A ) (A7 45 1991) P iy B £
i S AT PRIL TR A 16 E SR B A h ) 44
S, SRITFNR TR 52 5 A% 12 ) B0 YRR, B
HA X4 B & L (Ruby, 1967) , Ff 1 &4l
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o BT M 5 ) B B, 4 R B A A O B AR
KL E FIE 25 1, 5 ) 25 Al 0 R 3 2 K e
A Z R K (EE RS, 1996) o W ks
DA B 0K 52 5 R B 4 R I & (B = 4
2010) o PRIt X0 A5 LA ) o5 A W0 2 AR 58 18R 28
SRR IR

G 22 25 SR A Al R A A L X £+
BTl 7 20 L ) A S PR TR G2 Ao 0 2
X AT 4 Bk K &2 N i}ﬂﬁ%,ﬁ\éi’ﬂﬁ( Montagnini, 2001 ; S
JBZR A5 ,2005 ) , 15 I T I i) dme R X e 9E 5 R
AN, HLE N S X 4 22 28 B WF ST B WL AR GE . AR
W R, 4 2225 5 10 AT F (Mad, 1990) — 4, $F
A SH AN A RO, A7 & o> 2218 . DN EF A1 3R
BN, 4 22 25 KR TR 25 5 B Al AR AR 2D B 20
BE DU A A B LT A SEAH Y M — 3R AR (SRR
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AR5, 2017 ), WAA] i 4 22 25 1 B Sl 4K 5 M
R, R AT ROR FH 4 22 2 9 8 1) J 2 1) 8L i R
HNIE A TR A A R AR AR O s A A K
(1) — Fofi {2 B8 55 17 19 J5 ¥ (Little & Savidge, 1987)
GNP TMA | Re e AR A A N A5 5 i fe 5, A
TR R & 5K, 2 5 80T WU H A
it 1 A BRI, DA 5| i S A S R TR ) 2R3k A
UK ZERAE K AR B A AR 4

AW I S ISR 4 22 25 R S BT IR B RRAE
a s NN [ B B s e A e S
AR, JE U ST e O R (TAA) L R B R
(GA,) (6-" & FEME I (6-BA) FIZE Z R (NAA) I
FhAEL ) A I8 15 70 A1 KNO, \NH, NO, I Fift fk 2 24
FIR RIS 4 22 25 Fh 7 W7 & Al v AR K i s, LA
1R SR 1 4 22 25 P 07 19 SR ) I I e R vk
BN TR, 8 A s R A T & AR 4
2425 5K — R WAAE LB AL 4R IR 22 Ak i

AR

1.1 ik FF

SR RSIT 2016 4E 6 H R AT V5T
SRR T S FOE MBS R R H AR IX 3
ARIRFNEE, I GPS W RE 45 Fp HE g 4 25 A2
4R, WA A A [l 525 == DA A A B
M pH H, 5 REMGH WL 1, fFEEIMERLR
IRBOR, PEVe b S B SR Y i 7K P R R i+
1.2 BEERREMESIERNE

R o N N - AN v AN 55 W b= =
fa R A 50 R SR SERFR 19 10 ANMTESER B
FER LK E (FL) RS9 B (FB) R R JE
(PT) SRAFHL (CT) A6 FEHE L 58 (PSW) (RS0
H(FW) BB (SL) (Fl 79 B (SB) (M7
HH(SW) (A KLE (HSW) . THRRIHF 71 3 4
LTI GRS RR AR A (FL/FB)  FhF 3% ik
JEA (SL/SB) MR H /0 b (SW/FW) . Hirdr )
SR 0y R 5 R Sy ) — 2, SR
H5ZEHEHM W, P E R ENEEL 8K
(ISTA,1996) . &5 R B (CV) = b il 22/°F- 13
B, SnNEHEL 3K,

P ¥ K 2t (SMC) « 2R FTBE T3, % 10 A il
TR 0.5 mm JEBY#F, Pt R HE SMC (%) =
(ff -5 ) /BEF x100%

RFP2E (BSR) « PSR AR (9 v BE B Al 50
Ki, BSR (% ) = %5 B FE T 5/ L F$x100%

FiFAE05 77 (SV) < SR B 0 U A )
BEALHI 30 K FpF, >R TTC 2 (5K & R AT A
#,2002) ,SV (%) = A 16 J1 0 FhF 5 A Fh
Bx100%

1.3 MFHLIXE

i 326 AR 0 s L B9 AP A 0.1% 1Y K, MnO,
VTR A 30 min, 5 2K PR, AS R R B & 56 B
ZIRE RN, A EIR A NG B BT, 7245 41
VRY R WO IR 24 h 5 #& A, o TAA (GA, |
NAA 435 & 50,100,300 A1 500 mg - L'4 AR
[ ¥ A0 ), 6-BA £ 10,30 .50 1 80 mg - L™k
FEALEE  KNO, AT NH,NO, U 43 5 i B 0.1% .0.2% .
0.4% M 0.6% 4 Y, LhZZ 18 K= A AE 2 X BE
(CK), BRI AS NN 17.2 em x 11.7 em X
7 em, Z¥ 11 000 mL Y ERELE B LL 4 em R E
RV AR N LR, A 1 em R4, 55 & 4K
10 %7, AL BE 2 &3t 20 k7,3 A~FHE A 25 C |
JAAME G B (70 wmol + m® -+ 87,12 h - d') Y
LRH-250-G St A S FR 4, PR 47 2 B i i . DA 2F ot
VDR AR A AR UE, BT 90 d BER G 1 kR
FIREZ AR T d g 1R, il sk Mg Fh+
W A S 4y i AR A B, b > R Ak Y R Gk
90%It , FEad 3 JE iz Ak BTG Fh 1 8 K ) 56 2%
(315d),

14 R SHITE

T B F 16 07 09 3 A S48, B 46 W K B
( Germination time lag, GTL) . i & *® ( Germination
percentage , GP ) F1°F- 34 15 & B} 4] ( Mean germination
time , MGT) , GTL(d) , BV#i % i3 shista], #8 Mk &
RIS 6 2055 1 R Ah I 4R 85 R BT SR, GP
(%)= W] & B 750/ B Fh 7 £ < 100% , MGT =
Y (tx n)/ Yn, i e IR Z BIFGR0EE i K,
n NREFR S S § R & ) Fh T4 (Liu et al,2005) ,
A LA S BR AR W 2 I DR AR
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Table 1  General situation of three provenances
s . - HHUT &
w LN b P Y Vare:) - .
ﬁ]ﬁiﬁﬁ% SERE b [2 5y 7 @T}i m%““i w + 4 pH Organic
Population . . . . Altitude Sampling .
Sampling site Latitude Longitude . Soil pH content
code (m) habitat 0
(g kg™)
HR S5 G 7 38 1 £ 23°326" N 106°47'39" E 520 AR A 7.36 5.10
Hurun Town in Jingxi City Stone piles
AN W T & 22°54'13" N 106°16'11" E 830 MR 7.46 10.78

Anning Township in Jingxi City

NG Je N EL 554 [/ R 5 A SRR X
Nonggang National Natural Reserve
in Longzhou County

22°27'58" N 106°57'18" E 280

Roadside of mountains
along border

FRPIX 7.05 10.44

Within reserve

1.5 EERKSHINE

Y A B0 245 B, 45 Ak 3L B AT A TR A 1
)5 BRI, B 4 B AE R, [ R B R
D £ I S b b A R 3B 4 AR | EARG
H AR 105 C FHE0.5 h 5,65 CHL T EE
WA E A Win-RHIZO AR £ F14 20 0 £ 4 il
RS MR SRR MRPe%, 3L 7 4
SHAERTEM G A K B EE bR
1.6 HiFBLE L

JH Excel 2010 #4784 4811, H1 SPSS19.0 1
B ZE J7 25081 Duncan 31T 2 8 L, X FAPRE
Fh PR AT BCRTREA ¢« K586 SRz FhFHoIR L
P IME PR E2E (xxs) R, HA L s AR R
(2£S,) R ,P=0.05, H SigmaPlot 11.0 24,

2 HEXRERM

2.1 REEMFREHE

22 ZE IR IR W IRDE sl IR R A RDE | K
3.34~4.37 cm, 5% 1.83~2.26 cm, FEE RS K E H 4
s Ry B A B L 0, 18 A7 7 AR O A Sk
(B 1), BT 6.71~9.63 g, FPIBREH AT, N
R N 1 RLR -, RO LR,
YIIE 2 52 I , K 2.48 ~3.08 cm , W3 2 JA] A — V& 1]
8,98 1.49~1.67 cm, PP kI E 392.50~438.18 ¢,
FRE AN e, TR 7 W, A R 3 TR I i A IR B

AL, AT RSO, A LA T (& 2) .
Hﬂi?ﬁ%tﬁaﬁﬁ,}}\ﬁﬂfﬁ%rﬂﬁﬂ%fﬂ%ﬁﬁﬂ,?EWEIEI
e, Wit , 5 7] J& A8 4 B BE 7 35 (6. indica) —Ff
(Malik et al,2005) , I 2 RGN FIIRAR AS 55 [X 43, IR
M EE , AEOFLIT(E3) .,

22 AEMHBRL MFREMERETR

R 2 Al 13 MR, 9 MBS HRTE 3
ASFPRE ] 35 2 2 K, Hirp HR MoF B PSW
I SW/FW Ab, Ho A 46 R ARERMEAE 3 A F B i
/N AN FPRE Y SR SERAROE S 5 IR R S
HREAZIT 1,10 NG P fe i 25 1, Ui W] AN FhRE Y
AP B, NG FhRE I m2= . B3 3 AT, 3
ADFREA TR A SR 22 R LA B 2 st i 3
AT FRIAFREE A B B A e, 3 A Fh
BERPF KB 42.33% ~51.91% , F F i T 9
AR FE R SRR R 16.67% ~ 43.33% (&l
4) UL HR Rl A2 fa 3 i ™ d, S BRos FE E )
Pl , £ FBERD 4235 J1 394 90% D) I,

FE 3 AR B S MR AR 5 R B, SRS
H o (0.129~0.234) FIFpFHE 4 (0.150~0.232) 5
K, URH 3R 2 A MR A R E 9 1Y o Ak 5 H At
PER 2 SR SREARIE A (0.016 ~0. ozs)ﬂlﬁlﬂ%ﬁ'fét
LA (0.017~0.042) 28 5 RBUE I/, X 2 4
ARAEFRRE P8 e Mok AR
23IMFHPFAERSEHERKME

G P 2P TR Rk R, S NRR I i 4
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Table 2  Statistics on morphological and other characters of fruits and seeds of G. paucinervis in different populations

EEEL LT R AR5 R B R S Rkt AR5 B
Index AN cv HR cv NG cv
FL (cm) 3.337+0.219¢ 0.066 3.529+0.348b 0.099 4.369+0.252a 0.058
FB (cm) 2.259+0.151a 0.067 1.832+0.151¢ 0.082 1.976+0.108b 0.121

FL/FB 1.478+0.037¢ 0.025 1.925+0.045b 0.023 2.211+0.035a 0.016
PT (cm) 0.234+0.026a 0.111 0.203+0.036b 0.177 0.165+0.015¢ 0.091
CT (cm) 0.236+0.021b 0.089 0.226+0.018b 0.080 0.281+0.025a 0.089

PSW (em) 0.322+0.024b 0.075 0.350+0.021a 0.060 0.316+0.024b 0.076

FW (g) 9.633+1.731a 0.180 6.706+1.570c 0.234 8.975+1.154b 0.129
SL (em) 2.482+0.218¢ 0.088 2.847+0.295b 0.104 3.080+0.214a 0.069
SB (em) 1.667+0.115a 0.069 1.486+0.097¢ 0.065 1.539+0.096b 0.062

SL/SB 1.488+0.035¢ 0.024 1.912+0.081b 0.042 2.001+0.034a 0.017
SW (g) 4.248+0.934ab 0.220 4.002+£0.927b 0.232 4.570+0.687a 0.150
SW/FW 0.440+0.045¢ 0.102 0.597+0.018a 0.030 0.508+0.018b 0.035
HSW (g) 392.500+26.972b 0.069 406.725+17.559b 0.043 438.175+7.753a 0.018
SMC (%) 51.910+2.350a 42.330+0.069b 45.292+0.723b
BSR (%) 16.667+5.774b 43.333+8.819a 17.778+3.849b
SV (%) 94.444+1.924ab 90.000+3.333b 95.556+1.924a

. ARRVNG FREFOR A B ] 22 50 3 (P<0.05) , T,

Note; Different lowercases indicate significant differences ( P<0.05). The same below.

x3 MBERLIMFEESLS
EZREEMEX 0K

Table 3 Paired i-test of the significance of the
general inter-popuations morphological

variations of fruits and seeds

Tl [iRE] LT
Population HR AN
% AN -2.174 % —
Febd NG 5.921 # 9.315 % =*

Wy o« FToREF(P<0.05); = = Fa B (P<0.01),
Note: * indicates significant differences (P< 0.05); * * indi-

cates extremely significant differences ( P<0.01).

AR IERE R 1~2 em B, Hﬂﬁ?Lzﬁﬁﬁﬂjﬁﬁﬁ({%
HMNFPFrhEREEZE) . NERAEMZFERK E0.7~1.5
em B FHERAC | AR K B 2 K T IR AR I3

R T, YRR E 8 em &AM, B EIF, &
Wi KL AR a0, 25 1A 3~4 X/, JEHH
Fr(E5) , FFEAA D SRR R, —
AR 13~20 em, @222 5[ R YE m ILAT
F(G. oblongifolia) F1Z2 4L ILATF ( G. multiflora) B9
P15 & 8 R AR AL, E LR - B8 A7 1T s R o v
(TRFER 1995 ; FHCaR AL AT, 1999) .
24 AEMBLLFZMFHHEEL
ANRIFPEE 42 22 22507, i T IR BEE I
RSP RS S A AL, Fh 7 i Rl RRAF AR 25
5t W A BEEE R G, I ST B AR R A 2
120 d oW & (B 6:A) , TEB AWy b, #7758
d)>ZF (50 d)>Fe b (46 d) |3 FHFARFIH ¥ 2E
S (E6:B), SM#F RN RKRET(78.33%) B
ER TR (55%) SHEMRE(48.33%) (Kl 6:C)
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3 ANTR ] B SF- 287 A B[] 22 S S I 3 T R
B & %212 (188.50 d) (&1 6.D) .
2.5 AEMNEY RN & LEMFHE I

H L 7 W] % BRI S0 5 A7) o b 3L ) 4 24 2%
ot -5 & 2 25 52 B S S0 A D ) 22 0 B 3 5
R, TCief Fk B 1) NAA b AN i & i
FErpi] & AR Lk BRI, T 6-BA W AH S, TAA |
GA, . KNO, Fll NH, NO, 4K 5 i 55 A [\], B A i 5 1
HIH % . Hr,500 mg - LAY GA, 1 10~ 80 mg -
L' 6-BA b3 5555 BAR LL , W & s 2l i) [a) d 2 4
JH., 500 mg + LA GA,.10~80 mg - L' 6-BA |
0.1%11%) KNO;F1 0.1% i NH,NO, ¥ fig . 3% 48 = 4
22RO L%, MBI 8 AT, HAT 80 mg - L7
(4 6-BA Ab P AE i 35 4 i 4 22 2R 17 B Kk
FIE] . AT, 500 mg - LY GA, T 10 ~ 80
mg ° L' 6-BA 1] & A2 i 4 22 2 Fh 1 A0 W 4
2.6 AEAIMNEM RN ELFHHERKNZIE

M 4 FTLUE W BT SR [0 A B F 45 22
AV b R A A e A R RN B i
P AIHIE M, 50 mg - L7 6-BA 5 X IR AH
FC, BB 2 1 R A A e | R R R T
I, KPR R ML &K, 17 80 mg - LAY 6-BA Xt
YT Ml RN AR R ERAE R A A B E
A HI/E . 0.1% ~0.6% ) NH,NO, 5%} B Eb
At E R HSRAIE Z . 300 mg - LF1 500 mg -
L' NAA 55 %65 JECRH Lb D0 6 0 35 40 1 1 135 43 A=
Py AR /b TR R T BURIAR 2R 8K, T
0.1% ~0.6%KNO, W g Z 46l 7R A4, T
A A% A 3GT 4 22 25 By T R R ) R T O I 3
FF 8 k25 G ot AE RGO E , L 50 mg - L
6-BALL B 5 4, Fo vk R 30,10 mg - L' 6-BA
1500 mg - LA GAAbHE

3 W5 &%

3 ELFMTFETENSARMBEMTRES L

G 22 2RI TR, T ML S S B BIOX R RS BB R
MRS I I 3 B AR ) s W AL R, KRR T
7R B I LN A R R TR PR

R ARG R GBS 2009) Bl F TR AR,
T & O BE B AL 2 ( Yanful & Maun,1996) , 4 2275 Fil
TR, AR T 90038 35 4 T 3 A R A oy
IR T R AL SR AL R S AR i N A A
A S AT TRl 72 F VR M BRI A )2
o R A AR, X R BE A LR TN
325 N A L 2 VR R BT T A R AE

ol 5 £ AR 40 b B ) S R Ay is R 6 I
HIVER, RIRREN 4 222501 b 1l 52 5 5
SEOICA: TG S T L T AR AR 1 Al 3R
B GG 3 AT R A ] &G B, AN I
NG F e P F (1 22 $03R R MEIR 4 HR FhBE K, 1
HR FIHE Y B & B 5% B de 25 W R R e fik, HR Fp
FEFER A P AR B 7 MR 4 2228 B F ks A ]
R, AU S R RAL, 7E 3 AR ARSI
St o IR i DL S R o A A T A el
BE, 544635 ( Camellia nitidissima) . 2 76 45 B ik
( Dipteronia dyeriana) WITF5FE 45 S 20 ( L8 ik =F 4%,
2008 ; 2= 945 ,2003) , RS FhF Y R AR AEAS
[l Ao 1) 77 7 G R 22 57, U BA 3 AN RE L 7 A
W TR A Ak, 0 2 B T b R BELRR , SR BR B
DR i) 1) 22 57, (45 42 22 Z8 0 K 00 0 3 B2 3 1 o
i AR [v) 8 B8 5 s o 7 X6, 5 3045 R R S A )
B P78 S 0 A T 7 S [ 3 T 7= A T 5 R AE 11
ZREE, JE SR 6 45 A RE DNA KP4 i 52
ST ENTER s HLEE
3.2 £ LT MTFRER S 5MNEY BRIT R RER

Pl PR MR 6 7 — 2 Bsf e) P, BLAT 3% 7 A9 Fh
THEIEH MBI 7 (IR Ko VAR OEIRSE)
MZH G T ABEHT & 1 L4 (Bewley,1997) o SR
g I I B 2 B Fh 5 A1 1 =90% ,1H 90 d N
BRNEER R AF] 30%,315 d 1k 2 RIUH
48.33% ~78.33% , H. & ZF HORAE WG N
5, K 4 22 25 Fh F £ 7E K IR ( Finchsavage &
Leubnermetzger,2006) , T IRHR 2 A5 9 %) J& [l 20
S8 3 o7 1) BT SR W, A U/ [ B AR ) Y B 4kt
T AR 1 % 25 KT Pl K, O I 25 A iy
PEHE R (5K = 4%, 2016 ; Linkies et al,2010) , 4>
2y 25 T % 5 v ] — B[R] 45 O & G R i
X AT AR BT P A A KU A T 40, P RE R —Fp
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2
- Carpopodium

T A FERAE; B TR, CWHEAE, TIE,
Note: A. Nonggang (NG) population; B. Anning (AN) population;

C. Hurun (HR) population. The same below.

K1 TR i 22 2 R 5

Fig. 1 Fruits of G. paucinervis in different populations

T i

Hlilum

o

K2 ASIR P < 22 25 Ff 1

Fig. 2 Seeds of G. paucinervis in different populations

lem 7
Micropyle

Embryo
— E

Endosperm

R —

.
Soodcout';ﬁ

K3 G225 1 il 14

Fig. 3 Anatomical picture of G. paucinervis seed

—— Tl

Hilum

e A BUER - B AR RGFF

Note: A. Seeds eaten by worms; B. Seeds infected by microorganisms.
K4 Pk sl YR G i G 22 25 Fh 1

Fig. 4 Seeds of G. paucinervis eaten by worms or

infected by microorganisms

e A FfLIE A B, FhrrpElEs g, 10 BIRGh; 2. IR
3. REM; 4. FF; 5. /b 6. FE,
Note: A. Germination at micropyle; B. Germination in the middle
of a seed. 1. Epicotyl; 2. Radicle; 3. Adventitious
root; 4. Seed; 5. Leaflet; 6. Leaf.
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Fig. 5 Germination picture of G. paucinervis seeds
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Table 4 Effects of different exogenous substances on seedling growth of G. paucinervis
SEL L L
Sk S hmw  ERE BRI BEIR g N
Exogenous ez . Aboveground Underground Taproot Total root Surface of Root volume FRARAL .
substance Concentration biomass biomass length length roo; (em) No. of root tip
(g) (g) (em) (em) (em®)
TAA CK 0.426 + 0.047a 0.103 + 0.016a 15.820 + 3.383a 23.538 + 2.383ab 6.406 + 1.177ab 0.145 + 0.041ab 140.800 + 5.342a
50 mg « L 0.367 + 0.027a 0.114 + 0.018a 15.240 + 2.291a 22.787 + 1.334a 9.038 + 1.030a 0.290 + 0.050a 74.000 + 5.882b
100 mg - L 0.343 + 0.041a 0.117 + 0.035a 12.400 + 2.352a 26.101 + 4.016ab 7.326 + 1.781ab 0.172 + 0.059ab 109 + 10.625ab
300 mg - L 0.187 + 0.058b 0.062 + 0.018a 7.840 + 3.296a 17.408 + 3.079a 4.477 + 1.309¢ 0.102 + 0.045b 74.800 + 20.841b
500 mg - L 0.440 + 0.039a 0.128 + 0.024a 13.260 + 2.682a 33.124 + 4.009b 7.980 £ 1.171ab 0.162 + 0.041ab 113.600 + 6.055a
GA, CK 0.426 + 0.047ab 0.103 + 0.016ab 15.820 + 3.383a 23.538 + 2.383a 6.406 + 1.177a 0.145 + 0.041a 140.800 + 5.342a
50 mg - L 0.324 + 0.024b 0.109 + 0.015ab 12.360 + 1.443a 22.242 + 2.950a 6.057 + 0.691a 0.138 + 0.025a 131.000 + 11.537a
100 mg - 1" 0.314 + 0.026b 0.076 + 0.011b 10.140 + 1.884a 19.960 + 2.318a 5.103 + 0.642a 0.106 + 0.017a 129.600 + 6.423a
300 mg - L. 0.471 + 0.045a 0.132 + 0.032b 14.600 + 3.354a 25.600 + 4.097a 7.446 + 1.841a 0.181 + 0.058a 131.200 + 5.083a
500 mg - L 0.496 + 0.076a 0.162 + 0.034a 14.760 + 2.611a 28.479 + 2.942a 8.122 + 0.969a 0.200 + 0.052a 152.800 + 13.429a
NAA CK 0.426 + 0.047a 0.103 + 0.016a 15.820 + 3.383a 23.538 + 2.383a 6.406 + 1.177a 0.145 + 0.041ab 140.800 + 5.342a
50 mg - L 0.198 + 0.032¢ 0.087 + 0.016ab 13.160 + 1.523ab  20.298 + 0.881ab 6.273 + 0.782ab 0.167 + 0.039a 71.400 = 3.763b
100 mg - L™ 0.298 + 0.027b 0.060 + 0.016ab 8.580 + 0.995hc 20.322 + 3.878ab  4.697 + 0.626abc 0.088 + 0.007ab 81.400 + 5.741b
300 mg - L 0.291 + 0.027be 0.054 + 0.008b 7.160 + 0.739¢ 14.457 + 2.097b 3.531 + 0.516¢ 0.069 + 0.010b 66.200 + 4.954b
500 mg - L 0.275 + 0.011be 0.064 + 0.012ab 8.520 + 1.015he 13.710 + 2.277b 3.886 + 0.660bc 0.091 + 0.021ab 66.200 + 4.294b
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0.1% 0.357 + 0.027ab 0.094 + 0.01a 11.700 + 1.535ab  21.283 + 1.910ab 5.671 + 0.554a 0.121 + 0.014a 108.200 + 5.562b
0.2% 0.271 + 0.028b 0.085 + 0.014a 9.640 + 1.058b 18.218 + 2.306b 5.497 + 0.870a 0.140 + 0.038a 94.600 + 7.004b
0.4% 0.353 + 0.035ab 0.142 + 0.031a 16.180 + 1.973ab  23.212 + 1.196ab 8.48 + 1.355a 0.267 + 0.081a 95.600 + 4.739b
0.6% 0.334 + 0.021ab 0.123 + 0.012a 16.800 + 2.3a 25.877 + 2.256a 7.87 + 1.242a 0.200 + 0.053a 101.200 + 4.521b
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