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Plant growth accelerators for germination and seedling growth of shrubs
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Abstract: Nowadays, competition between shrubs and herbs often appears after spraying seeds for slope green-
ing of Beijing highways, such that forming a shrub-based plant community cannot be achieved leading to unsta-
ble slopes which could collapse causing landslides. Therefore, the best concentration of plant growth accelera-
tors to shorten germination time and accelerate seedling growth in order to strengthen the competitiveness of
shrubs and to build a solid sloping landscape, was determined using different densities of plant growth acceler-
ator solutions to soak shrub seeds. Analysis was conducted with an ANOVA and Dunnett’s test, and the R pro-
gram software’s Factor Analysis was used to select the best kind and concentration of plant growth accelerator.
Results of germination (P<<0.05) showed that (1) plant growth accelerators improved seed germination poten-
tial, led to more germination in a shorter time, and strengthened its competitiveness. (2) Plant growth accelera-
tors prolonged or shortened germination time by 2-3 d, the results for different shrubs are different. The germi-
nation time results can be used to guide the setting of the watering time after spraying. Combining germination
test results and factor analysis results of the sowing test using the R program software revealed that (3) the

best plant growth accelerator was naphthylacetic acid at 10® mg-L™". Also, (4) the best concentration for spe-
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cific shrubs was Amorpha fruticosa-compound sodium nitrophenolate, 6 mg-L™; Lespedeza bicolor-gibberellin,
160 mg-L™"; and Vitex negundo var. heterophylla-gibberellin, 100 mg-L™. These results can be used in soaking
seeds before spraying to strengthen the competitiveness of shrubs [Ch, 2 fig. 11 tab. 18 ref. ]
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Table 1 Concentration of plant growth accelerators of the second germination test

1R 55 2 Yk 4

A FER/(mg L") ZEZW/(mg-L™")  ERWHMA/ (mg- L") FER/(mg L) EZE/(mg-L) EREE/ (mg L)
LHEM 100 200 300 10°*  10° 10* 2 4 6 160 180 220 240 107" 10”° 1 7
BAZF 100 200 300 10°* 10° 10°* 2 4 6 20 40 60 80 107 102 8 10

FiilE3 100 200 300 10% 10° 10* 2 4 6 140 160 180 220 107 107 8 10
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Wo, g PR 4SS 2R O ) SSRGS DL A T HE )T

2 HEREAMN

21 ERFRBLERSH

211 3AHM A KRR FEAMNFTRF S Ha mE AT R ZEHIR R ISR E AR
B, BRFPE AR T X IO 1 AR A R A R Y A T AR AT — NI, R R AL T AL 1Y
AR S K A BE 2, LA R R R P AR AR R O AR A B R . Y B (E A
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Figure 1 Dunnett result of geminability of three speeies of shrub seeds soaked by different concentrations of plant growth accelerators
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Figure 2 Mean plots of gemination peak time and germination lasting of shrub seeds soaked by different concentrations of plant growth

accelerators
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Table 4

Average results of growth indices of seedlings in

treatment of special concentrations

WA AL/ (mg 1) W% BIER/%  EElem
MM C-Z200 36.0 8.0 9.1
F-Z 6 52.0 24.0 10.8
N-Z 108 36.0 16.0 10.4
HIK-Z 52.0 28.0 8.7
C-H 160 60.0 36.0 8.7
WK  F-H4 48.0 36.0 8.2
Hk-H 24.0 8.0 8.3
3 % C-J 100 48.0 28.0 7.7
N-J 10 44.0 12.0 8.3
F-J8 48.0 28.0 6.0
k-] 52.0 20.0 7.0
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Table 6 Load-matrix and factor model of seedlings’ growth indices in treatment of general concentrations

miH T T Wiz,  EMRKx R I fif s T & x T T g T s
- F, 0.822 0.901 0.861 0.348 0.513 0.921 0.348 0.638
ISERE ¥
i F, 0.505 0.248 0.461 0.931 0.518 0.274 0.928 0.299
F 0.216 0.570 0.206 0.648 0.268 0.115 0.706

F=0.822x,+0.901x,+0.861x,40.348x5+0.513x6+0.92167+0.348x5+0.638x,
T F=0.505x,+0.248x,+0.46 1x44+0.93105+0.518x6+0.274x7+0.928x5+0.299x,
F3=0.2162,4+0.57005+0.206x440.648x6+0.268x-,+0.1 1 5x5+0. 70620

AHT 7 2 TR A/ % ENWE
. F 44.3 44.3
7 75 TTHK
F, 29.9 742
F; 15.9 90.1
I P=0.010 9<<0.05, R4 X

R7 BRARERELETEAYEEREREELRATFRSHA
Table 7 Ranking of factor scores of seedlings’ growth indices in treatment of general concentrations

JEFE/(mg- L) HE4 MkE/em  HifR/mm EMRK/em  Ffifg it fif /g T /g FFg /g /g

C-Z 100 1 233 3.04 6.7 0.562 0.645 0.403 0.238 0.161 0.131
N-Z 10 2 25.2 2.82 22 0.549 0.563 0.251 0.236 0.127 0.091
N-H 10 3 16.5 1.47 1.8 0.319 0.744 0.360 0.102 0.169 0.083
F-H 6 4 16.4 1.27 2.3 0.204 0.507 0.077 0.057 0.124 0.019
F-Z 6 5 19.2 1.77 2.7 0.219 0.259 0.108 0.079 0.054 0.027
C-H 100 6 12.5 1.19 3.9 0.108 0.364 0.097 0.028 0.075 0.021
C-J 100 7 8.5 0.87 4.0 0.061 0.047 0.080 0.032 0.013 0.032
F-J 6 8 9.9 0.89 32 0.064 0.019 0.075 0.032 0.005 0.027

BBl COREER, N B, FO 2B, 2. %M, H 8eT, 1%k
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Table 8 Load-matrix and factor model of seedlings’ growth indices in treatment of special concentrations

miH A+ HE% Xy HAE xy FERK X3 J:{ﬁf— Xg M’ﬁ Xs T@i Xe LT % T+ g TT x
F 0.569 0.782 0.733 0.473 0.639 0.813 0.389 0.764
SR ¥
i F, 0.418 0.357 -0.103 0.604 0.808 0.756 0.527 0.862 0.639
F; 0.688 0.473 -0.718 0.309 0.339 0.113 0.240 0.321

F=0.569x,+0.782x,+0.733x4+0.473x5+0.639x6+0.813:074+0.389x5+0.764 5,
PR 7 i Al F,=0.418x,+0.357x,-0.103x5+0.604x,+0.808x5+0.756x6+0.527x+0.862x5+0.639x9
F5=0.688x,+0.473x,-0.718x5+0.309x,+0.339x5+0.113x6+0.240x7+0.32 15

WH NGRS T 22 TR R 1% BTy 22 vk R/ %
F, 39.0 39.0

7 2% BTk F, 37.0 76.0
F, 17.8 93.8

IR A 6 P=0.000 644<<0.01, #8432
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Table 9  Ranking of factor scores of seedlings’ growth indices in treatment of special concentrations

REEL/ (mg-1)  HE4  BkEifem  HbfRAmm EALK/em  bBSe  fste Rt bl 0T FT

C-Z 200 1 35.8 3.87 35 1.527 2.138 1.222 0.708 0.471 0.486
F-H 4 2 22.8 2.03 2.3 0.732 1.515 0.776 0.261 0.419 0.207
N-Z 10°* 3 252 2.82 22 0.549 0.563 0.251 0.236 0.127 0.091
C-J 100 4 8.5 0.87 4.0 0.061 0.047 0.080 0.032 0.013 0.032
F-7Z 6 5 19.2 1.77 2.7 0.219 0.259 0.108 0.079 0.054 0.027
C-H 160 6 17.2 1.24 23 0.203 0.587 0.109 0.053 0.117 0.022
N-J 10°¢ 7 6.5 0.90 4.0 0.051 0.040 0.073 0.028 0.012 0.032
F-J 8 8 6.1 0.89 6.2 0.044 0.068 0.081 0.024 0.017 0.031

Yl COREEER, N, FO A, 2. %M, 0 8kT, 1ok

YR e U PR BE e b RN R T2 — 2 R 10 B FHEARYH 0 d ERKPXMAEIEK
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ASHESE I F AR Y AR AR oE 732 A 2/ 9E Table 10 Scores of plant growth accelerator’s concentrations based
HER B RGN —F s, Bz shsnar on the average results of seedlings’ growth indices of the
DR FTHOKIR A | G PRI ] | e R 1 il first 90 daye
HUBHE JE 55 2 Fh O . Bk B T oy e sE A A P/ (mg L) || KA ARHY/(mg-LT) Py
Bl RARRBERASG, BRI o 0 orl em ema on
FAMHTHFRMEESRETEFRR, & on g ool o ci0 o
REH . WRELRREF 10 min BOR L, K2R et C-7. 200 0.1 e N-J 10 0.9
K 69.4% " IS [A] il B RROK R L L VR R 1R L F-Z6 06 | HH  FI8 1.0
. BUBRES B S T iR W T M b A Ab B8, e & N-Z 107 0.4
ML AL 2 5 ] 60 °C U /K I8 Fh 2 5 g fg 14 VW C. REH, N KO, FOARm, 2 %M, H
MIGHEL A GA 25 b BB 47 R 6 S€ BEAL F Paeo- BRI
nia suffruticosa var. papaveracea B 1% ZE A A KU M, W57 i g5 S Hofh Oy sk gk — 2 0FsE, 4
MEEEIE POk T %%%ﬁﬁﬁﬁﬁ%mm,UEﬁﬂ%%@*R%ﬁo
4 L

R AE AR RS EAR DT R 2R A B VR AT, REGETE AR RPN R T BE 2 K28, vl 1 i 3 A ol
THSREZFRET), HRRHEARF T AX AT T 541,
X ZF g VA e 2R R SR R] AN RIHEAR PRSI — SR NG A A Bl — 7 2~3 d, H B R T
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Table 11 Scores of plant growth accelerators’ concentrations based on the average results of seedlings’ growth indices

FAHY AbH/ (mg- 1) i 30 d ¥4 i 90 d ¥4y B He#
C-100 22 0.6 0.77 2

i H N-107* 2.0 0.5 0.43 1
F-6 2.4 0.3 0.80 3
C-Z 200 3.2 0.1 0.80 3
F-Z 6 1.4 0.6 0.53 1
N-Z 10 2.4 0.4 0.67 2

il C-H 160 1.4 0.8 0.65 1
F-H 4 2.0 0.3 0.85 2
C-J 100 2.0 0.5 0.33 1
N-J 10° 2.8 0.9 0.90 3
F-J 8 2.6 1.0 0.77 2

ULHH  $ R HE R 4l 1 AT 30 d A K AR PR PR AR 45 4R 70 %, i 90 d A KARARIF /2455 30 %Il 55, C. & HE, N. X2, F.
SN, 2. SFEM, HOEIET, 1O

FRIBEKAE O, AT AR AR R, AR AR S SRR | R A R P M KB K H D, e ARIE 8
d, ZAEF IRt g Gk B, e ARIIE 6 d.

LA WEARR T K I A R FIREAR 4l B AR S DU R, O ) Y e 0 AR 22 70 A 288 % Jo B vk B T T
P IO St e AR R 7 O R 25 SR O 2R L R-107° mg- L7 % T 2k ik 8 2 4 7] i 15k 45 2R Ay 55 TR - S 1 13 4 ©
mg- L7, WIECT R R 160 mg- L7, JAAc-JRE R 100 mg- L7,
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