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Abstract To explore the effects of different plant growth regulators on the growth and physiological
characteristics of the seedlings of Parashorea chinensis. Taking the annual seedling of P. chinensis as the
research object, to study the effects of compound plant growth regulators(ZF, XS, B-1, ABT1) on the growth of
seedlings and the activities of endogenous hormones, chlorophyll and antioxidant enzymes. The results showed
that there are four kinds of plant growth regulators that had certain effects on the growth physiological indexes
of the seedlings of P. chinensis. Among them, the ABT1 growth regulator significantly promoted the growth of
seedling height, ground diameter, biomass accumulation and chlorophyll, and showed a high inhibitory effect on
the content of MDA in the seedlings. B-1 growth regulator significantly promoted the contents of endogenous
hormones GA3, IAA, ZR and ABA, and increased the activity of SOD. ZF growth regulator can effectively
increase the content of chlorophyll a, chlorophyll b and total chlorophyll of seedlings. In the management of
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seedlings of P. chinensis, according to the growing needs of seedlings, growth regulators ABT1, B-1 and ZF can

be used to regulate the growth quality of the seedlings according to the growing demand of the seedlings, so as to

improve the quality and stress resistance of the seedlings.

Key words  Parashorea chinensis; plant growth regulator; seedling growth; physiology
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Fig.2 Average biomass of 1 a seedlings treated with four plant growth regulators

mE 2 frn. B2 £, 4 Fh A A K07 500 T
HMASEYENZmEAGRE LS, HHEES
TXTHRARF BRI PR BT 34 B A ) R
P4k ABT1 5, XS, B-1, ZF, CK, Hir
ABTI1 5 A= K 05 50 A B 28 A R A ) 3k
491 g, i CK350%, H e THA 3 MK
PR AR T AL B BB R AR 5
Wy 5 A Y AR L, Hd ABT1 5203 F Fpk
SRR B R 3 S T XS, ZF. B-1 & CK Ab,
ABT! 54 R B AR B A BT 1) 25 ot i[RI A 5
T HAY 3 bR CK, J& CK AbEEfY 300%. 4 F
AR T SR A BT ARG e AR RO e
fFE: XS P, HIKJE ABT1 5, Wiy )ik
PRRLR L& CK Y 936%~1 050%., F I ABT1 5,

XS KT RN FRRMEARERK KT, AP
TR HA B EROR .
2.3 ATMEWEKBTAEXRKEARN K RIE
HESEMNZM

4 FioAE ) A R R R B R AR AR I 45
TR R SR mA R AGR . nE 3 iR, BR
BRI B GA, & w TR A B-1. CK. XS,
ABT1 5, ZF, {UB-1 A0 N KM A GA, &
B EE T CK (P<0.05), #5717 20.99%, FH
/N B-1 fI R TR ARIKN GA, &L &4
KRB R i IAA SR B 2L T CK,
m R H & KR/NVHE)Y b CKL B-1. XS, ABTI
FL.ZF, B-1 b E Tyt F ZR i 5 CK L i
FER, BERTHA 3L P 18.08%~51.31%



84 MOl 55 36 55 B 27 2023 4F 6 HA 39 545 3 4]

._.
=~
1

Aa
Alz_Bb
)
e 10 —F-
) Cc
2 8| Dd
R ¥
® o7 R
H‘E( ™
<E‘ 4 o
o ™
™
2 r ™
0 PP 1 1 1 - J
CK ZF XS B-1 ABTIS
A KA AL FE Growth regulator treatment
gu
14 Aa Aa
T
D12 BT
£ Be
2ir }T\ cd
g st
&
I 6 [ AN
Ju=Y R
m 4 - ™
N R
2+ AN
™
0 1 1 1 Y J
CK ZF XS B-1 ABTIS

AR FIAL B Growth regulator treatment

120 - Aa
T Bb
~ 100 ||+
&0
g 80
EX)
L o60
L
%\' 40
= 20 [
0 1 T e I
CK XS B-1 ABTIlS
KA AL H Growth regulator treatment
20 - Ab B B
b qa c c
_ 18 FII- T
T 16 |
o4 b
;’Eé 12
& 10 |
B
g
2 -
0 1 T S B
CK XS B-1 ABTIS

AE KA 74 3 Growth regulator treatment

I FRRR/ NG FRERIR P<0.05 KF E2EREE, ARIKETEFRIR P<0.01 KF- LR EE.

Note: Different lowercase letters indicate the significant difference at the £<0.05 level, and different uppercase letters indicate the

significant difference at the £<0.01 level.

B34 fMEMERKBETFLET 1 a EBERNRRRSE

Fig.3 Endogenous hormone content of 1 a seedlings treated with four plant growth regulators
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Fig.4 Chlorophyll content of 1 a seedlings under four
growth—promoting treatments
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Fig.5 Chlorophyll content of 1 a seedlings under four growth—promoting treatments
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Fig.6 Activity of antioxidant enzymes in 1 a seedlings treated with four plant growth regulators



86 ol 55 56 b 7 2

2023 4E 6 H 45 39 5 3 1

TSR] b B Sy 22 S AR . 4 AR A KR T
I EE KA T K MDA i &5 = 48 8 KT CK
(P<0.01); H ABT1 5 4bBEAR 35K FH A4 3
AR R A BRZE , J& CK 1Y 19.66%, ZF. XS
K B-1 [0] 0 JG i 3% 25 5% . SOD R 1 A8 28 Ak 34
4. B-1>ABTI 5 >CK>ZF>XS; B-1 4 K
FIAL IR BRI R SOD B I PR i 25 5 T HiAl
ALBRAN CK, 1 ZF, XS A K 74 ¥ F SOD
fitg I PE N 5 CK Tt 2 25 7. CAT Bl Pk i #41%
T CK AbHf; Hodr B XS Az 9 35 7 4b B R i AR
CAT PG AR, A& A B 20 1) B8 R ARG i
A CAT BTG I 2522 5. POD s M M s 21K
WKWK M. CK. ZF, B-1, XS, ABT1 %; CK 4b#
W T 4 b P4, XS, B-1. ABT1 54
KA FI BN TE 2 25 5% . LR R, BR B-1
AR R B R SOD i 4 b 2
T CK LA N A AR MDA B & oh, AR K7
AEBRAEEF X AR CAT ., POD H LB SIS i |-,
FEARFRIHBIFRCR

3 Fig5itie

Him . AR KE, ALY EH R EW
SO AR A RAB L, i R B ) B — B
SMEAE AR TR AR KRR . A
WA AR AT G 2 B S LDV Rhizophora stylosa
MR A K P, KR (SA). WIWE T R
(IBA ) ¥yn] g F AL EIWARLF Uvaria grandifiora %))
Wit AR P ANEBIN LR (TIAA) ATA
RACH S Amygdalus persica. 515 Trichosanthes
kirilowii F BT B AR R AR B0 AR SER T Y
RAARRED AR TR B TERRE ALK,
Hrr ABT1 54 KT ISR O W, X a] g
HHIAA | IBA & EEEAL,

FEL ) PN T 03 2R R AT A A R e R v o A R A
gy, GA, PR Y AR 3 1, (e pa ) 4R 4s
For A B ZE B B TAA TERE Y N 4 A B
YER 2R SRt v 7, 4 Al 40 T o A 34
B ZR BRI AN 2, bR Py 3R
VI sh, MY EMER P ABA TEFEY)
ZENIAE AT, RIS PP Y A O T
PR, AR, AITE AT LR
¥ Pinus tabuliformis . SE-% Malus pumila T 15
(1 TR R B B B (P<0.05) 7Y, B-1 A KA

TRIAL PR P RM Y GAy. TAA, ZR, ABA &
i E R, TSR KA I R R Pk
XAfES B-1 AR RIS A RS ETEA L,

F 56 A A P 2 3 2 S 2R T HE e e b4 T
REE MMk, P s RS R s AR R
WA RS A ER S ERER P, —Ek
FEF 1 TAA A A7 3542 S AL Eriobotrya japonica
R 2 AR R 5 i, Rt
BAVEF, o v B T SR B A R 1
B AR S A R S%IAA . 3%IBA, REWA
PEPEER R R ibat R a, 4R b G, AT
HRWEARMICEEM, Wi IAA. IBA 7E 584
KSR e AR, ABT1 Shyk e, AF)
THEENEREHE,

FE ) BT AR AL R G TR S A 6 R AR Y
PLisiBEJ), MDA ZAEYIENG L AL =4, 4
N MDA 5 it = {12 i 18 A8 ) 32 W30 2 B 1 E 22
Fa s B, PR AL AR G0 T BRI P TE R Y
WEFE PP RTINS v BN A A
Y IVE A BIEAS TR, A0 ‘BB ) NAA 1l 3 5%
PEEBARL T Lespedeza bicolor 4 Pt A AL G PE,
a0 N 4 E Y5 IBA AT LU ST
Cocos nucifera i ) SOD, CAT Fll APX3 FiG
PE, FERMHa R+ MDA & &, {HX POD B
MBI, ARBFFE, ABT1 S KH 1 FI 2
FD TR AR MDA S, nEERE ABT1 5
AR AT R E Y TAA L IBA, NAA, fi
PE TR A B A LG S, A TR EER
PEIARRPLSBE S

4 PS5 RUAB A A A IR 49 FADG R R AR A
ARSI AERE AR R . ABT1 S A K E 35 7% T2
KW AH mb g . YRR HE BF
fEFEAER; B-1 A KR 1 LR ST X B AR IR R
GA,. IAA, ZR, ABA & #tm b, R BF
PEVEROR; MR (ZF) AV 750 0 n] A3 4
HIARMERER a, MR b LAMRRE S £
KM EAPEAEE RS, ABT1 54 KA1 7%
A MDA F i R 8 H B E MR, B-1 A K
TR G R SOD T PR AE B R AN P A
FAERE L, AR OARAE KT R, fiTH ABTI %,
B-1. & A& KA R A ALK R, W
PR S R R T, ABT1 519 BVARCR:
edf o



XRAEAAE 4 PG TR A IR TR BRI i AR 2R R A B A R 87

AR, FEEXT 4 R E A R A K

PR T RN RIS, Jagknl it —2
KA RIS L] S 258, JF 5 A

SRS

VP A K RSGIRRCR,

BRI T A, fmpE = AR,

[15]

S 30k

E R IR 45 E R A AR A ) 44 -5 1
WHM] AT B ik, 1987.
P20 R B R (D] A 5 A 2,2015(7):112-113.
=120 7, A B RRMRII A AR i B DR AR 9 3807 T P R
PRI (0] A48 MO R, 2008,35(1):187-191.
VI e, 5 IR R 08 A SR H AR TR S )
R[] MOl J# 2 B K,2006,31(4):13-15.
O, 28 7 4F A I A5 A TR) AR MR 50 X 2R R R R
AR AR F Y A5 00 A HE SR AR AT (D] 7P ARl A
#,2022,34(3):163-171.
B A A AR A0 G ECIR K i 0]R
5 ,2016(35):292.
ik SC X 7 R X0 F 2k, A A A A A R 50 BRI AT B by
PER DK A=A 902441,2021,45(3):700-708.
FER AR PN AL SR A R R AR R R F
TR ] R IR TIRNE,2018,9(24):4-7,11.
XTI AR, 32 52, N, A5 AR R0 A 2 5 R il R o 1
FH[I. K ERI,2011,30(5):777-780,785.
W i PN 2 2 B 2R R 22 R0 e 2 Wik A R
SEMA [J]. 257 PRAF9E,2013,31(2):86-90.
15 3% ) A AR ) JBOR AT  o  % SaAE  AE
ISR A [D] T e WLval Ka%,2017.
VEBUZS AHD A T U AR AZ i A K R [0 30
fRFE2:,2023,46(2):31-32.
AT DA% 0 X, 3 W A, A5 AN [R) e M 0 2% 3 o) v
PR T R R A K i (3]0 07 22,2018
(21):6-12.

K K BRACFEAR AR [T]. 7 AL A0 Bl2#,2018,43(6):40-
43,

R BEXB S, b M, 55 7K A% TR A0S e T x4 221
MUF A A K i A B SR [T 2855 MR 98,2021,
39(2):148-154.

SCPRA BRI T 5,45 K A 1R 0o 246 A A K R G
S3HE SR BRI [ ] LR FH=,2016,44(15):42-
43.47.

[17]

(20]

(21]

(22]

(23]

[29]

[30]

[31]

[34]

TTRESY, # A 2ol 45 Ao g A R

o AR IBOR 3 B BE [J]. 5 RL,2018,35(8):1965-

1974.

Tk R A A A L g s M)At S A

JiAt,20009.

2 Y g S TR O B B R KL R 6 AR 40 A K

AR A BAR AR A RE T [ D] K V0 v g Motk B K2,

2021.

PRI U, VAR 5 4 BRI O s i s i A 3R

A 37 [J]. PG AU 24417,2014,34(9): 1815-1820.

B, ) 75 R BH e, 55 AR IR R 0 2L 4

B A K B IR R R R [J]. T P AR R 22,2022,

51(5):663-669.

BEKAE TAA/GA 3 S UV-BIREE BB AE K DG

AR B LR FRMLIR[D]. 2R 4 L AR AR K 2E,2022.

g RO A SR IR, S A e R AN RTA AXT RS

R 2E SR AL RN A A 52 e [J]. K T AR FF4R,2019,

33(4):335-341.

BRIEE, B30, Sl 1, A A A KR Y A AR A K
A M AR [7]. 6 [E22,2022(4):118-125.

HEHRSR XSS, AR TR, S A A AT 7 HAE Bk

FHE AR B[] A0E 5 B R E,2021,37(2):70-75.

T HE AR B HEE, 5 AN 2 A ORI )

RFPNIEBLEIAA . GA. ZR. ABA S RIS 48

Yy FEETET,2006(2):225-228.

o 1) SRS I X YA T AL A AR Al v AR AR R Y

SEMAD]JERH . PEALARMBH K2#,2019.

B UG ) S 2R 21006, 25 - EC/NDUF S SRAR R A K R

FA e [7].H AR SO 2 4,2013,21(7):795-

800.

XILLAS B8 A5t K e, 25 A [R) AL 490 A R 33 50 % /0

FERKEE KT ENEZW[I]. NS Ll RHE,2015,

43(4):29-33.

TLNBTF 7 58 i, 28 D A TA AT ae LA A A %)

T A BRI S ] A 22,2022,45(13):10-12.

KT KT, Th I K, 5 AR E G e A e A g

FHZIPOD ., SODIE P FIMDA & (A8 b [1]. 2680k

P RK#,2007(15):4422-4423.

XA B, B AR TR A R, A S T) DI X 9 A A 4y

FeA R RGN [T] AE Y A A2 H,2012,

36(10):1062-1074.

IR, AR S K e K A e TR RHIAA R IESOD |

POD. MDA S AT 8 11 LU 5 [J]. A S g 2

#,2011,20(10):1449-1453.

£ TP B A A K R0 A A BT R A R

[D]ALE: dbEiAfol K2#,2016.



