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Abstract : [ Objective] This research aims to investigate the effects of exogenous growth regulator 6-BA on the growth and
physiology of Pseudostellaria heterophylla at the late growth stage and to provide a theoretical basis for efficient cultivation
of P. heterophylla.[ Method] Different concentrations of 6-BA (0, 20, 40, 60 mg/L) were applied to the leaves in mid-
May to determine the effects of 6-BA on root tuber growth, the antioxidant enzyme system, and the photosynthetic
characteristics of P. heterophylla.[ Result] (1) Compared to the control ( CK), the root length, root diameter, fresh
root yield, biomass per plant, dry weight of the aboveground part, and dry weight of the underground part of P.
heterophylla in each 6-BA treatment group were significantly increased, with the 60 mg/L treatment showing the most
pronounced effect. The fresh root yield and biomass per plant increased by 35.41% and 41.60% , respectively, compared
to the CK, and these differences were statistically significant (P < 0.05). (2) The 6-BA treatment with an appropriate
mass concentration significantly increased the activities of SOD and POD, as well as the chlorophyll and carotenoid
contents in P. heterophylla leaves during the experiment. It also effectively mitigated the rising trend of MDA content and
the declining trend of photosynthetic pigments. (3) The P,, G_, and T, of P. heterophylla increased to varying degrees

"

while C, decreased, effectively alleviating the "nap" phenomenon of photosynthesis caused by non-stomatal restriction.
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The 60 mg/L treatment had the most significant effect. The daily mean, peak, and trough values of P, increased by

51.76%, 41.24% , and 64.47% , respectively. (4) Compared to the control, the chlorophyll fluorescence parameters

F/F,, F./F.", @, and P in each 6-BA treatment group increased to varying degrees during the experiment,

while the NPQ value decreased. (5) The ¢y, , ., @ros Espscsms Etrocsms Evtocsm» and cppy, significantly increased,

while ¢, and E,), s, decreased with 6-BA treatment at an appropriate mass concentration (60 mg/L). These results

indicated that the 6-BA treatment enhances the efficiency of PS1I light energy absorption, allocation, and utilization, as

well as leaf-specific activity, alleviating the photoinhibition caused by excess excitation energy.[ Conclusion] The 6-BA

treatment at an appropriate mass concentration effectively enhances the antioxidant activity and photosynthetic

performance of P. heterophylla leaves at the late growth stage, promoting growth and increasing root yield. The

improvement in photosynthetic performance is related to enhancing antioxidant activity and PS I photochemical activity

in the leaves.
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Table 1 Effects of different concentrations of 6-BA on growth of Pseudostellaria heterophylla root tuber

6BA LI, ALK em Hel root tube LT N T Ve i
(mg-L7") main root K/ em Hf&/mm (grm™? ) bioma'ss a[eriya\llgpai UIJd::giufd
treatment length root length oot diameter fresh root yield allocation weight part weight

0(CK) 8.38+0.81 b 3.45+0.47 b 4.78+0.37 b 302.97+7.34 ¢ 3.51+£0.07 ¢ 1.99+0.09 ¢ 1.52+0.05 ¢
20(B1) 8.93+0.46 b 3.94+0.63 ab 5.11+0.38 ab  365.98+15.88 b  4.04+0.13 b 2.15+0.12 b 1.88+0.10 b
40(B2) 10.81+0.47 a 4.15+0.36 a 5.07£0.42 ab  364.87+9.07 b 4.07+0.09 b 2.20+0.06 b 1.87+0.05 b
60(B3) 9.93+0.89 ab 4.11+0.33 a 5.61+0.37 a 410.23+12.92 a  4.97+0.17 a 2.52+0.14 a 2.45+0.05 a

s FHPREVNG FEFOR[ES AR AL 3] 22 555 537K (P<0.05) , F[A, Different lowercase letters in the table indicate significant

differences at 0.05 level between different treatments in the same column. The same below.
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Fig. 1 Effects of different concentrations of 6-BA on MDA content, SOD activity and

POD activity, chlorophyll and carotenoid contents of P. heterophylla leaves
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Fig. 2 Diurnal variations of photosynthetic effective radiation( PAR) , atmospheric CO, concentration(C, ) ,

atmospheric temperature(7,) and atmospheric humidity ( ¢)



14

HEGR, A5 :6-BA XK T 2 A K5 0 A B A 1 141

75.24%,

6-BA XK T2 G S50 WL 3, f &
3a AL IRIE I, RS0 ot G 33 P H AR
AEIE R AU TR | 4%, A W {4 531 HB BRAE 92 00 FhI
15:00, HE 2 MEEIGZANTS | DMEEH, K15
MRt A H A W R i PR 4, B3 Ab
TR RFZS0 R Eoth HeR H AR K, & TX
51.76% , H2E 5.3 (P<0.05) , 15 W] 38 Y o i vk i
) 6-BA FI GG TG TR 4,

10-
a)

o]
T

" 0.06

1 1 1 1
11:00 13:00 15:00 17:00
i %1 o'clock

1 1
7.00  9:00
600
c)

5001
400+
<300}
200-

100+

1 1 1 1 1 1
7:00  9:00 11:00 13:00 15:00 17:00
5%l o'clock

H & 3b i A, K20 LS E 6, H 2k
R GEOEA R P, H AR — 8, YR M
TE IR, PSRt BLAE 9:00 i1 15:00, B3 b
TRFZSM R G H A 5 &, xR
62. 5% , 725 8% (P<0.05) , W& 3¢ WJHI, K12
MR COL B (C) HAMb a5 P, 2
“WIEHh R, IS A 5 3 BEAE 9:00 A1 15:00,
% 6-BA AL PR AL C, H I {E 4y AR F X R 41
16. 83% .22.40% .29.79% , H 2% 53 i 3 ( P<0.05) ,

0.12-h)
0.10}+
0.08

0.04}
0.02}

1 1 1 1
11:00 13:00 15:00 17:00
B 21 o'clock

1 1
7:00  9:00

3.0
d)
2.5}
2.0+
- 15k
1.0}

0.5+

7:00  9:00 11:00 13:00 15:00 17:00
I Z1) o'clock

——CK; —=—B1; ——B2; —e—B3,

3 6-BA MKFSEAGER(P,) SILSE(G,) Bl CORE(C,) FIZEBER(T,) HELHZM
Fig. 3 Effects of 6-BA on diurnal changes of net photosynthetic rate (P, ), stomatal conductance (G,),

intercellular carbon dioxide concentration (C;) and transpiration rate (7,.) of P. heterophylla

&l 3d TR, AN [A] 5T i vk BE 6-BA AbFT (1)
T, H A2 Ak 5 g A i £ Wi {l S IR AE 13:00, T, Ff
6-BA 5Tk BE 1 N 2 e T IS R i ¥, £ 6-BA
AEFREH T, H IR 53 51 /&5 %5 BR 23.58% ,25.35%
31.17% , H 2% 5 . % (P<0.05) ,
25 6-BAXMKFESHAMEERASHIETE
. PSI BEE LR LLiE S BB

RIS W], X HRAL F /F, F,'/F, @y qP
EATE TR )T R, & 6-BA AbFZ F /F, .
F'/F, @y qP AL EH—3, 2 ETHESH, B
fEB3 Wb F /F, F,'/F," @y qP ¥IH Fe i
H;7E5 H30 H F,/F, F,'/F, @ .qP w15
1.30% .17.40% .37.5% .15.71% ., 5% FAH L, & 6-
BA REFHE ey 1 AR [RIFRBE R T RE,5 H 30 H,
B3 AEFRZH I ep, (H 5 X HEAH LIS 4.43% ,H 25 7
ABE(P>0.05) (&4),

P B3 Ak B 55 % R AL 0 A Ko K 72 4E
K PS I 7 7 450 R BE 52 40 B LL SR W 52, 45
R 2, A, 0o, W,y @i, ~@p, BT BRI fE
BB R, M2 THL B3 AEE T o, g,
o BT CK 41 H 22 573 8 3% (P<0.05) , i $AFEHL
E"J%% HSK( ®no ) ﬁ%ﬂi&ﬂ: CK éﬂ , %%HE 6-BA ﬁfi
SRR FZ0 A PS IHEHE Bl BAT 8 %4
TAEA, BV AR T RS 0hRe M Fl R A
KA RE R RE FT A IRI B D82 T DASRFERLY X TH
FEMRE

[:t ?ﬁ ‘r&k%%& EABS/CSm N ETRo/CSm N EETo/CSm A EDIo/CSm
RE VR S WL ) 1) 6 6 2 B X B RE I W B Ak
FERCSR L. B3 2 AT, 6-BA Ab BT 0 F )
EABS/CSm \E'I‘Ro/CSm %n EIC'I'o/CSm j(ﬂ: CK éﬁ s ﬁﬁ E|)[0/Csmﬁ
ZALF CK 41(P<0.05)



142 Mol R e AR (A R B R

%49 &

FV/Fm

0 0
05-23  05-30  06-06 05-23
H 1 date

05-23  05-30 06-06 06-13
H 1 date

H 1 date

05-30  06-06
H 1 date

N

0
05-23  05-30  06-06 06-13
H 1 date

OCK; @ Bl; m B2; m B3,

4 6-BAAEREHREAFSH AN ERRASHINTENHRIT

Fig. 4 Effects of 6-BA on dynamic changes of chlorophyll fluorescence parameters in

leaves of P. heterophylla at late growth
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