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Effects of plant growth regulators on growth and chlorophyll
fluorescence parameters of Prunus triloba
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Abstract: [Objective] This study selected the plant growth regulators and their concentrations for pro-
moting the growth of Prunus triloba seedlings to provide theoretical basis for breeding strong seedlings.
[Method] The annual seedlings of Prunus trilobata were selected for pot experiments. The roots were trea-

ted with paclobutrazol (PP;;;) and rooting powder (GGR;). The mass concentrations were 50,100,150,
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and 200 mg/L,and the treatments were recorded as P50,P100,P150,P200,G50,G100,G150,and G200 as
well as water as control (CK). The growth indexes (plant height, crown width, and base diameter) and
physiological and biochemical indicators (chlorophyll a (Chl a), chlorophyll b (Chl b), total chlorophyll
(ChlCa+ b)), electron transport rate (ETR), actual photochemical efficiency (@PS [ ), photochemical
quenching (¢P), non-photochemical quenching (¢N),and maximum photochemical efficiency (Fv/Fm))
were measured. The effects of the two growth regulators were studied on the growth and development of
Prunus triloba. The correlation analysis was used to perform measured indicators and the membership
function was used to carry out comprehensive evaluation to indicators of different treatments. [Result] The
application of 150 mg/L. PP,;; was the most effective treatment on inhibiting the plant height growth of
Prunus triloba seedlings. GGR; treatment promoted height growth of Prunus triloba seedlings with the
best concentration of 100 mg/L. PP,;; and GGR; significantly promoted the growth of base diameter. With
the increase of PP,;; and GGR; concentrations,the chlorophyll content and chlorophyll fluorescence param-
eters including ETR,®PS]| ,qP,and Fv/Fm increased first and then decreased. The peak values were ob-
tained when the concentrations of PPs;; and GGR; were 150 and 100 mg/L, all had significant difference
from the control (CK) (P<C0. 05). The ¢N showed a trend of decreasing first and increasing afterwards.
The correlation analysis showed that Chl a, Chl b and Chl(a-+b) were significantly positively correlated
with chlorophyll fluorescence parameters ETR,®PS]| ,qP.and Fv/Fm (P<C0.01),and significantly nega-
tively correlated with ¢N (P <C0. 01). The order of the averaged values of membership functions was
G100>P150>P200>P100>G50>G200>G150>P50>CK. [Conclusion) The best accelerating agent for
Prunus triloba was GGR; and the best effect was obtained at the concentration of 100 mg/L.
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Table 1 Effects of different concentrations of PPy;; and GGR, on Prunus triloba growth indexes

Qb B/ em 4% /mm i Crown width

Treatment Plant growth rate Base diameter K- J# /em Length % /em Width
CK 6.67+2.08 be 3.18+0.46 b 12.00£1.89 b 11.00£1.61 b
P50 5.33+0.58 ¢ 3.27+0.11 ab 13.17+2.02 b 11.63+2.08 b
P100 3.17+0.42 ab 3.39+0. 38 ab 14.67+1.15 b 12.83+2.25 b
P150 2.834+0.76 a 4.82+1.04 a 16.50+6. 50 ab 14.83+5. 48 ab
P200 3.33+0.51 ¢ 3.43+0. 88 ab 16.33+3.06 ab 13.67+3.21 ab
G50 9.67+0.58 b 3.54+0. 88 ab 16.50+6.50 ab 13.33+2.08 ab
G100 17.67+3.06 a 4.94+0.79 a 23.00%4.36 a 19.33+2.08 a
G150 15.67+0.51 a 4,6240.88 a 22,0043.06 a 18.67+3.21 ab
G200 10.33+2.52 b 4,447+0.67 a 18.67+2.08 ab 14.53+5.48 ab

TE < [7 51 B0 o bn A [ = B3 A 3 A B ) 22 5 4 2 (P<C0. 05) . R 3Rl

Note: Different lowercase letters indicate significant difference(P<Z0. 05). The same below.
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Chl b, ChlCa+b) ¥ 5 851 KI5 /b ay e, H oy

7E P150 F1 G100 4b ¥R ik gl . P150 F1 G100
JbF (% Chl a,Chl b,Chl(a+b) 4y B% CK ¥ajm T
37. 7%, 111. 6%, 58. 9% F1 40. 1%, 35. 5%,
38.8% ., PPy, 40 B Chl b Ay 8 iiF % GGR, K, ifij
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Table 2 Effect of different concentrations of PPy;3 and GGR, on chlorophyll content of Prunus triloba mg/g
Ab PR Treatment Chl a Chl b ChlCa+b)
CK 3.71+0.01d 1.4940.02 e 5.204+0.01d
P50 4.43+0.18 ¢ 1.86=+0. 10 abc 6.2940.08 ab
P100 4.492+0. 29 be 2.1840.12 ab 6.6730.41 ab
P150 5.10£0.23 b 3.1540.28 a 8.254+0.51 a
P200 4.55+0. 21 be 2.40+0.18 de 6.9240.38 be
G50 5.1740.30 b 1.98=+0. 23 de 7.15%+0.52 be
G100 6.364+0.15 a 2.03740. 25 bede 8.394+0.40 a
G150 5.1940.30 b 2.0240. 26 bed 7.2140.20 ab
G200 4.37+0.30 ¢ 1.9740. 22 cde 6.344+0.52 ¢
2.3 AEAEYERKFFTAIAHEHRERRELS  HHIHIN T 34. 12,4 9% (P<0.05), PPy 4b 3
g 0p-Al) i ME4h ) ETR . @PS T {H % GGR, 4b # 3 3
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(1. BLH Y PPy, M GGR, &8 ¥k 40 5k
150,100 mg/L B, A v 4 4l 5 it R A 2600 B 1% 33
et PR bR B . H 100 mg/L GGRg &b
AR - HE 4 ETR . @PS I e 150 mg/L PPy, 4k B

BE/IN U PPy, 5 AL LR 0T M 4h 15 9 ETR . OPS
Il # GGR; AL FFLE .
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Different lowercase letters indicate significant differences between treatments (P<C0. 05). The same below
Bl 1 PPy fl GGRs AR 40 BT A ARG 1 A ETR \@PS 1 1 82 1)
Fig. 1 Effects of different concentrations of PPs;; and GGR; on ETR and ®PS|l of Prunus triloba leaves

Kl 2 PPy fl GGR; [ A BN A A i - g P g N 145 1

Fig. 2 Effect of different concentrations of PP;3; and GGR; on ¢P and ¢gN of Prunus triloba leaves
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Effect of different concentrations of PPs;; and GGR; on

Fuv/Fm of Prunus triloba leaves
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Table 3 Correlation analysis among measured indicators of Prunus triloba seedlings
b7 Hm Rk R S i Crown width ol
G e T Bm =m . . h ; N Fu/F
Index Plant growth »Basc K ‘jnff): Chl a Chl b (atb) ETR PPS | qP gN  Fv/Fm
rate diameter Length Width
e i 1
Plant growth 1
rate
Mz .
Base diameter 0.304 1
s 1< i
Lengthof 0.660* * 0,653* 1
crown width
ek i 9 JE
Width of 0.497** 0.637** 0.753** 1
crown width
Chl a 0.531* * 0.553** 0,572* % 0. 360 1
Chl b —0. 244 0.235 —0.080 0.019 0.311 1
Chl(a-+b) 0. 286 0.525** 0,393~ 0. 280 0.897* * 0.700* * 1
ETR 0.623* * 0.351 0.538* * 0. 368 0. 807 0.119* 0.662* * 1
OPS | 0.044 0.517** 0.312 0.203 0.615 0.580* 0.733* * 0.292 1
qP —0.104 0. 339 0.164 0.127 0.575* * 0,594 * * 0.709* * 0.382* 0.911*~ 1
gN 0.407 —0.233 0. 064 0.049 —0.363*% —0.576* —0.541 % > —0.051 —0.847** —0.919* * 1
Fv/Fm —0.049 0.134 —0.058 —0.158 0.558 0.641* 0.717* * 0.265 0.478* 0.440* —0.468* 1

TE e ¢ x TR FE A (P<0.01) 5 x FoR B3 K (P<<0.05) .

Note: * x* means very significant correlation (P<Z0.01);

2.5 PPy 1 GGRs ANE LB KR E RE 5

K B8 45 T & PPy, Fil (I(JRG E’Mﬁ%&m
RO EAT RoEpED Y H I 2 A HE AR AT 25 A VRN
A AR I P RO . N F 4 ﬂu%&: 2 55k
PEATA] 48 A5 SR & oK BT B E KONBUF 2 G100 >

* means significant correlation (P<C0. 05).

P150>P200>P100> G50 > G200 > G150 > P50 >

K, Hr Ll G100 &b i) 5 J& ok B0 BB B K
0.536;CK /v, Jy 0. 423, ZF A2 33. 1%, Al 4
4 GGRy W5 2 k2 24 100 mg/ L i, Hx i i
Mg 40 v AR K B R G R AR T e

& 4 PPyl GGR; LB THMBHEARERNESITNER
Table 4 Comprehensive evaluation of different indicators of Prunus trilobata seedlings under different treatments
A e 1 e
P 5 g R =
K HAe C idth < EREEEI -
4 Plant Base oW WL Chla Chlb Chl ETR ®PS]| qP  Fuv/Fm ¢gN BB B ﬂHT
Treatment . (at+b) Total Ranking
growth diameter {JF i B Mean
- value
rate length  width
CK 0.42 0.51 0. 38 0. 39 0.47 0. 34 0.42 0.41 0.52 0. 38 0. 33 0. 50 5.07 0.423 9
P50 0.33 0.41 0. 54 0.58 0.43 0.50 0. 34 0.50 0.51 0.53 0. 56 0.48 5.71 0.476 8
P100 0. 44 0. 40 0.33 0.52 0.49 0.55 0. 50 55 0. 60 0.53 0. 56 0. 46 5.93 0.494 4
P150 0.67 0.48 0.35 0.58 0. 54 0. 65 0.58 .46 0.43 0.33 0. 64 0. 50 6.21 0.518 2
P200 0.43 0. 36 0. 56 0.61 0.45 0.56 0.50 0.52 0.52 0.61 0.56 0.43 6.11 0.509 3
G50 0.42 0.53 0. 35 0.41 0.57 0.46 0.51 0.56 0.67 0.51 0. 60 0.33 5.92 0.493 5
G100 0. 44 0.43 0. 38 0.58 0.51 0.55 0. 54 0.63 0.61 0.67 0. 65 0. 44 6.43 0.536 1
G150 0.67 0.43 0.61 0. 38 0. 50 0. 39 0.50 .53 0. 50 0.58 0.42 0.33 5. 84 0. 487 7
G200 0.47 0.46 0.42 0.41 0. 54 0.56 0.55 0.48 0.57 0.53 0. 37 0. 51 5.87 0. 489 6
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