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Effects of Herbicides on Growth and Photosynthesis of Prunus persica
Seedlings

SONG Hong-feng’, GUO Lei, ZHANG Bin-bin, and WANG Chen-yu

(lInstitute of Horticultural, Jiangsu Academy of Agricultural Sciences/Jiangsu Key Laboratory of Horticultural Crop Genetic
Improvement, Nanjing 210014, China)

Abstract: Taking one-year old peach [Prunus persica (L.) Batsch.] seedlings as test materials. This
paper studied the effects of herbicides(glyphosate and paraquat)on growth and development, root structure
and photosynthesis in peach seedlings. The results showed that at early days after spraying paraquat, the
electrolyte leakage rate of roots was raised, after that, the damages to the roots was reduced as time went
on afterward. On the 40th day after spraying paraquat, the leaf transpiration rate (T,) increased while the
water utilization efficiency (WUE) decreased and total aboveground dry matter lower than that of control.
Glyphosate showed obvious influence on external morphology of peach. On the 7th day after spraying
glyphosate, the young leaves getting yellow, curling upwards. The electrolyte leakage rate of roots was
always higher than that of the control. On the 40th day after spraying glyphosate, the total length, volume,
surface area and tip number of roots were decreased significantly. The leaf photosynthetic rate (P,),
transpiration rate (T,) and stomatal conduction (Gs) decreased. The glyphosate treatment also significantly
inhibited dry matter accumulation of peach. These results imply the glyphosate have a influence on plant
aboveground through root transduction. We should avoid using systemic herbicides in peach orchard.
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B B AE R 2R ) (R I B R S R AE A IE W 42K (Teixeiraetal., 2007; Zt5 %%, 2011), &
BRI R b [ Bk A e A ) R R ) L ERAR O 2R, EAE A R
MG AT 2O BOE R RE T OB RTIRISK 4448, 2012), B NHRGEFRED H B R AT T8 Jo sk i el
BRBRAIT GUROE %%, 2010; BRdEHE %%, 2012, OFJe 4%, 2012), 130k EA7E 3 gl
b (R4 4, 2003) S AL, IXECHF R 2 HOGERR TR S FIEOCR, bR FRIEEN 1585 0
W, JUIRAEHERE AL AN O R Pt ) SO AR 5 B B L (R S
2012). UTAER, AR AHGR R I RE 7 i R B Rk Bl BRSBTS b, SRR A G ANl
k17 HH LA A S PSR o R TR N 8 K bR AR S A b3S ) M T BRI T

H R RS AR J LT AR P G B, B B e T IR AR o R B N 3 JE X B AR
R E S MR IE R . AT B AE B R RR S BN R R T SRS AR RO, T P R R
TR BARIE AL KA VERIIREN, A VER 0 B4l i 1) e A R T LA P AL 25 5 A o

1 MESTHA

11 R 5418

RK T 2012—2013 FAEVL IR A R 24 B BkR 50 Td 2EAT o 50 A4 6L D Bps 5 i R B Bk
[Prunus persica (L.) Batsch.]. 41%&H B AL I8 e FBAL TABRA ) 20% /1 SRk H L
A TARAF . KEBRR 72 25 7R T AR FIR B 23300 30 cm FiT 25 em (74
BRI T A L ek b AHUE = 2:2: 1, AR E S, WE L. 2K 3 A E I
KSR —BURAEMRR B0, U9 A 50 om Aifq i, PR KA — S 4 i A e oh
i AR B — IR B S SR it o B R TR 1T 182 3 /M A (OB H B SR /K W5 B 100 157341 (4.97
g-L™D, WiiisomL; (2) R ASKAKFRE 120 57 (1.74g- L, Wi 50 mL;  (3) LA
Tt AR AR B R A A X R . AFALEE 66 £k, 3 IRE R

12 a5 RERNE

FEALERSS 40 o M BEES AR Ry 20, AEARERIIE 30 BR; CREREANGIT AR, 25 mEET Ay
RIRE . FHAEIAR R AT OB T RES IR AT BR A 7D A BEARAR R IR IRR A, AR
BURRRARE . AR 25 OB #E 85 °C ML, ARILTAE R .

EALPESS 100 20, 30 F140d, BENLIECSALFEGNE 1 om KRR 94, b 1 kEE, L3k
. 2 Zabalza 55 (2007) M7 iE e A ITBIE R (AIIGEYE), RongH iz 07 H R

AbFESE 10 d CFrH 2255 H SPAD-502 {485 - £ 32 3G & 25 AL BEA B 10 v S ity 1 1 R A
XIS e, WOPAME. PS40 d CRAMEED, SEIMOHRS s m FHIm A REThaert, T 9. 10,
11 B 9E[E PP-System A &) CIRAS-1 BUGAIE 2 48, KM TR AR AR 56 AR AR BB 1 4
TFUWEEEEE (P ZBHE (T) HSILTIE (Go. RAAHBIRFEHLIEI 5 AN Hlle,
BOPE . KR FHZ%E (WUE) = Py/T, (Nijsetal., 1997).
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B A OO AR T SR R IR S, AR LA T S IR ZE R AR E (R D,

M LR LAl LA, S HBEAHG 40d, BARTBHERESBIAKR, EMAR SRR,
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Table 1 Effect of herbicides on growth and development of Prunus persica

QbR Fw/ cm 256/ cm o EET YR g Wil g SR g
Treatment Plant height Stem diameter Above ground dry matter Root dry matter Total dry matter
Xf L Control 87.08 £8.41a 8.16+0.96 a 1748+1.22a 9.88+131la 2737+252a
¥ % Glyphosate 8558 £7.13a 7.85+1.32a 12.90+2.09b 6.11+0.85b 19.01+£291b
I A Paraquat 83.58 £8.56 a 7.74+0.72a 13.80+0.49b 7.97 +1.00 ab 21.77+145ab
WoE FAREKS em BERIBY cm? HARY cm® HAREL

Treatment Total root length Total surface area Root volume Number of root

X} Control 2378.15+551.33a 1011.12+206.11a 99.13+30.32a 10037.33+5616.77 a

HH % Glyphosate 985.16 + 359.97 b 649.16 +239.42 b 67.53+30.67b 3563.83+2075.3b

T HAL Paraquat 1877.49+494.14 a 848.90 +222.17ab 7859+ 24 ab 5678.33 + 2 059.5 ab

-
A
AR Control T 438 Glyphosate treatment F 4 4k 24 Paraquat treatment

B 1 BREFALENERRARSEHENZNE

Fig. 1 Effect of herbicides on root morphological characters of Prunus persica
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Fig. 2 Effect of herbicides on root cell membrane permeability of Prunus persica
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2.3 BREFIXEHRIFIHERESEFNFHEMER

TR EE 7 d J5, BRI AR B I ) AT S AE o AbFR S 10 d SR T 4l LA AR I
A I AEA, JF B R MM WA IIRS (K 3). S B ES 10 d i F 1) SPAD (fR
KRRV REAE) HN 19.22, REARTXE (30.94) HEHEAAEL (29.57), BEA ALEL )5
(B, &l B A I 5 8 T 2K

Xt Control T H AL EE Glyphosate treatment LA, ALFE Paraquat treatment

B3 MREFAE 10d FESHREGRNTR

Fig. 3 Effect of herbicides on leaf color of Prunus persica after 10 days
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Fig. 4 Effect of herbicides on photosynthetic characteristics in leaves of Prunus persica
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3 g

T T O SR A2 A AR I R v R DR, 3 T BOE T A 2 B R S AR AR B L] (B
o A, 201200 BREFAT RAESSFER PR, KA B BR S AIAE IEH R 0] DUGIE B PR R A
Pty (MR 55, 20120, BOHEEE T W BAE SRR RN (k% 55, 2012), Eid5e
G BIZE R IR A BSOS 5 - MR NI ZE LR - 3 - BERR 5 g (5-enolpyruvylshimate-3-phos-
phate synthase, EPSPS) [1vG M, {HAEM) A A BT b 75 M 2 R & A2 B, T AE AR A ZE (Herrmann
& Weaver, 1999; Servicer, 2007). F1¥HANJE Tl A PE KA RIBRBLH], AEA6A1E SR Gl
ARG e, 2012), HAEMPEE 56 RGE DB 72654, Wi ah i, fHiE
W AR, R AR AR A i, R RS R 1 R R A A e R AE T (R
25, 2003; ZEFEAFEE, 2012; OFfE 4%, 2012). Hh/Ngdk: (2011) BIFFT A B F it A E
FHAG RS A7 B B I E A, 3 SRS ot R s A A EAR B HTAR ATk A 4E (2012 HRaE Bkl
FHRCH B 0B B i . RS o, IS AR . (X SR MR I WS K15 H IR 4518
HREEA 5 K BEFR R WA BRI CAR B o A7 G BB A0 N 338 fo 0 BRARAR R DA S BB AR K
R (PRI 6 AT 4R

M2 B bR R T, BT A A S B, 40 2 R R A S PR, T |
EA N S PRI BANE, SR INEEZR T A (Heimetal.,, 1990; KWL 5%, 2009) . A
TREG T, T HORG A B T R N B R B T, (ARG AR BRI TR R, RS T RE A g
IV L (BRRCEFIMR S, 2012) 5 AN B AR 308 1) 5 M 0 T ek 5, RS HL A D2 R Ik B U
Wy M B AR SRR B, HE N BRRAR NPT REAE 10 0T B R SRR A I R v R A
(BTG, T FLiZ A F o7 BB AE B AT T 45 3o RIS T i A 21 5 35 B WK ) 1 AR 4 i it
AMBHEINE, HAZsgm)— HRFLE RS I . MR RAE N e S Oz e S i Ay, T
AN 7] A B T 2 AR A SR i IR0 58 JUM LA 5, 4] 2 SO AR R T A RN 3 A1 55 (Halling et al., 2010; Mclnenly
etal., 2010; M %, 2012) o AW EH B EHAR R AR A IO, AR L
D, MREARRAR N, B R B B R A KR R .
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05 R 0y WS P SO oy S ET L)  pd<8 ly NR ( B 7w 1A 8 S = W/ | B2 S e
B R R R R 2 (Song etal., 2007; WARIT 4, 2012). AWFSEH, T
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