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Environmental Behaviors of Plant Growth Regulators in-Soil: A Review e ,

CHEN Liang', HOU Jie" , HU Xiao-lei' , ZHANG Ji-zhao” WANG Hao-da’
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Abstract; At present, planl ‘growth regulators play an incréasingly impontani-fole i global agricultural producnon #The average \growth rate of global salés of plg.nl growth
reguldlors’hds been aboyé 14% in the past decade. For many’ years, most" plar[f growih regulators have been mnslde-red low-toxicilyor slight-toxicity pesticides. Howev ver,,
recent studigs have ﬁ)‘und tht many plant growth legulators ‘ﬁnd Ihel‘lydf gradatlon products in the envi 1r0nmenl dre potentially hérmiful to humans, animals ,-and plants. AS the o
key fattors fo control fhe entering of plant growth regulatofs "1 1nt0 the enwronment the environmental behavmrs of plant crrowlh regulators in soil could make a ilgnlflcant
influence on the risk of plang ._growth regulators to envirinmental bafety Therefore it js critical to mvebtlgate the 'élmmnmental Dehaviots of plant growth regulalors in 3011 This
study-sfstematically 'summarizes the environmental behaviors of plant ‘growth regulators in soil from recent research, including the adsorption, desorption, hvdrol}sm
pholol);ﬁls aud microbial dégradation. Additionally, the factory affeCting the env1r0nmental behaviors of plant growth regulators in the soil are discussed in detail. Moreover,
the finufe refearch fogus and diregtion to plant growth 1egulat0rb are stiggested=" ___-"‘"

Key words: p]arft growth regulalors soil; groundwater; absorptlon degradation
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Table I  Types and functions of plant growth regulators
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Table 3 Adsorption of plant growth regulators
AR WA I3 (Ul GR Sy LA 5 B AR W/ C SCHk
B+ 9.87 mL-g~!
EZ T+ 0.2 ~10 mg-kg ! 0.694 mL-g "' Freundlich 25 [21]
AT 0.649 mL-g~!
1A+ 14.9 mL-g~!
S st 0.1~25 mg-kg™! 92.7 mL-g~! Freundlich 25 [20]
fEH + 113.8 mL-g~!
TREFR K 10 ~200 mg-1.~! 2.05 L-g™! Freundlich 25 [22]
FAl o 0.127 mL-g~!
Wt 0.381 mL-g~! )
- 0.05~5 mg-L"! Freundlich 2541 15
KFEL e 9.652 mL-g"! rennate [15]
B+ 15.54 mL-g~!
PBC 2.06 +0.029 * 350
PBC 2.85+0.018* 700
DAPBC 3.35+0.045 " 350
i DAPBC 3.70 £0.071 * 700
g4 30N
VAR MBC 3.40 +0.003 * 350
MBC 4.09 +£0.040 " 700 —
~ Lot Freundlich .~ [23]
DAMBC 1~40 mg-L 3.8120.023° Fe 3P0 2 \.[ 2
DAMBC 4.32£0.029" 700 J*= /S §
RBC 3.17£0.018* 350 S
RBC W 4.18£0.069* ' 700 4 C
DARBC 3.65+0.014* | 3507 4
DARBC 4.45 £0.024" 700 b T o A
M_gFe . ,0.59 L-g™! 1 J -
2,445-T MgFeTi 045 100 mg-LF' 7y / #7F 47 0.28Leg! 4 " Freundligh et [24]
MgFeli 1,0 iy 0.17 L-g™! " g <
=1 iF ] W e 1 -
& |k o 94037.46.81)L- H=1/25 -
7~ B 10 ~60.mg-L~1, (3. 32:86.81) gfl(p ¥4 ? .
f } /i (34016 +2.43)L-g ™' (pH£5.9) a 4
) 46.8 +4,24)L-g "' (pH=1.26
100TA-BC 10 ~60 mg-IL " % JLe” (p )
2 , ‘ (10.55 £1. 1)L-g~" (pH =5.10)
'] 1 7 3 G
; | = 4 (11. 43+ 1:99) L- H=1.27
f 300TA-BE 10 ~60 mg- ' f‘( LA JL-g™ (p ) Freundlich 2] 25 [25]
{ . g (2:48%0.45)L-g~' (pH=5.11)
2,4-D 91.44 +7.12)L-g ' (pH=1.28
4 100GA-BC 10 ~60 mg-L"! ( YLeg” (p )
(30.92 £2.18)L-g' (pH =5.12)
80.12+5.82)L-g ' (pH=1.29
300GA-BC 10 ~60 mg-L"! ( +5.82)Lg” (p )
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Table 4  Photolysis of plant growth regulators
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Table 5 Microbial degradation of plant growth regulators
EA SIS pH TREE/C o ot S S ke e Rt B/ % SCk
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i F L —b — 3.4 mg-L"! 60 h 25 60
P AR T)-1 5 30 TR 200 mg-L " 5d 56.9 881
RN G-6 7 30 [ 3 3k 200 mg-L ™! 120 h 60. 6 89]
300 mg-L ! 48 h 100
S CY-1 o 28 HEFRIE 500 mg-1.~! 72 h 100 [84]
700 mg-L=' 120 h 40
— i 100 mg-kg ! 3d 90
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