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Conductance distribution of fosetyl-aluminum in Torreya grandis and

control efficacy on root rot
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Abstract: To elucidate the systemic distribution of fosetyl-aluminum in Torreya grandis and its field
efficacy against root rot, HPLC-MS was employed to trace the presence of the compound across
different parts of three-year-old T. grandis at 7, 14, and 21 days after trunk injection. A 0.5% SL was
applied to 13-year-old 7. grandis through trunk injection, once annually in mid-March, over a 3-year
period. At the end of the third year, the residue levels of fosetyl-aluminum in different 7. grandis tissues

and changes in leaf photosynthesis activity were assessed. Seven days after the 0.5% fosetyl-aluminum
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SL trunk injection, the compound was systemically distributed to the roots, stems, branches, and leaves,

with concentrations reaching 0.51 mg/kg in the branches and stems, and 0.15 mg/kg in the roots. The

three-year application achieved a remarkable 89.41% control efficacy against root rot in 7. grandis.

Furthermore, the trunk injection of fosetyl-aluminum increased photosynthetic pigments, including

chlorophyll, while reducing heat dissipation and carotenoid content in the leaves, thereby enhancing

photosynthetic capacity. This led to normal leaf sprouting, rejuvenation, and re-greening. Collectively,

fosetyl-aluminum, when applied via trunk injection, can move bi-directionally within 7. grandis and is

an effective treatment for root rot control.

Keywords: Torreya grandis root rot; trunk injection; fosetyl-aluminum; conduction distribution; control

efficacy

FNE (Torreya grandis cv. Merrillii) NG IF}
(Taxaceae) HEW J& (Torreya) NEWS (Torreya grandi)
Pt R AR S o 4 R s o), S BOPORE CE W VLR
WL R, 2%, IS, FREELT.
ot 2. WHEHFEZHET —F, BAWREN
EIRMAETMEY, EER, FFHERE R H &
H, HErCS W IE R E EEZ ARG H R
(Helicobasidium purpurum) TV 0 J& 199 7 i 1
(Fusarium oxysporum) ¥\ J& J B i (Fusari-
um solani) o JERIHL I f5 A AE— R IR A
RERZE, AHHEr, METE R IR 5 2%
PR, FEA R RO, R R G,
ML) W R GY JEAE 4 F B R8T 57 T A IR LR B 5
giNg . W AT, EMRESIEIR: M 20 0L E
B ZAZ G Ja, W 1 46 38 T 2k 2% A8 3 5 i
%, ST /NIERIRE S, 10 F A A s
BT, EEERIET; WS 50 E DL B A N2
Wi, B AEEREERNIS, HA
oG RN T . BT, B NS T A AR JE
S H B ia HoRT7 AR IE e, AR b 3 B
TEECR K it F AL S A 25 25T S AT DA
R AR = FE R 25 BOR, HRIBT VA RO 2D, &
FEAERZE A 475 PR DK B i 2 55 )

LR —FA VLB R M AL KT, T
WIRPER B A, AR 9= CIRE, X 2 Fh
I S B IR RO R A5 Schutte!" A A B4 44 -3
U OB PR AR BN, KINNEZ 42 d 5 LW
BE AR B R MR AR P B =08 B UEE (29 200
mg/kg), ZJEFZEBIFAL, FFRUHZ 60 d, K
LR RA N T ERIERH, SR FRE L
R = ORISR PR B 5 DL LB TR
MO ERR 73 I A T AR RN, HE T, ABEFT

fo] 7 iEAVE T I 0.5% LBEER/KFT (SL), T
LT 25, SR A & RO A i - g B A
(HPLC-MS/MS) Wl 2 T Z W45 15 & AR N A% 5
o3, WEREM ROGAEER IR, B 7
MEARJE s BT vE R . DUHIR R g . IR
e S B REARL S 0 B 76 7 %, A AR FE o A
TR AR 35 BT e S 2% .

1 HRS

1.1 NS5

IXH: YZQ-500 BhA A (R EBRHE A IR
v Al); UPLC/XEVO TQ-MS & Rk AH 0 3 i it
B A A . 8% B ACQUITY UPLC®BEH HILIC
(2.1 mm x 50 mm, 1.7 pm) (i %5 B A R A
H); ZIEREM N EEFEA R R A A);
KQ-500E Y i e (R L i A A A IR A
Al ZE IR G & (RMNEKEST R R A
F]); SN-LSC-40S &5 /0oL (g i 43 2% % 2% A R
A BURER KB HH-4 (B R EHRARA
A]); TU-1810 73 GG FEvF (A6 52 3% A A28 A
FRTTEA D).

Rl 97% LBEHRIRZG (LR KA T A
BRAT): BERE A8, 2 Y2 ik« —
K oK R (I 244 B A 22 iR A IRA Al
TR () ARBILHRAERAA); iR
K& (EHAEMRHAE R AR, WAL
B s R, AR NG (Ll AR
FARAT);: 0.22 pm 7K 5 FEEIR OREE T ST
WA R AT

0.5% & t%a SL AL : FREL 0.5 g ZBEEE 5 24
T 500 mL 467K, FECHlK 1000 mg/L [ LB
BER, F5H: FREX 1.0 g & GV 288 s » —
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JK¥E T 500 mL 265K, RN 0.1 g To/KBER
BEL 0.1 g —/KERRER . 1.5 g BiFREE. 1.0 g Bl —
A8, TG, W 115 B R
W SR Ao FCHIEK 0.5% L W40 SL, I FiET
a2 o
1.2 REHE
12.1 ZHBEETEREANE LA RE WK
TE A M T [ J . VLA Do il 22 KA M i &
NEFRRE S, 3t 1/, FPAEAAEL 300 #E.

KA 0.5% L WE%a SLET iz . T 2021 4
4 HY], TEMRMFEA MR S, JRHE 9 MR KA
AR, EROIRGLRAF . R0 AT At AT ] 24
Ay B4z 3~5 em [ 3 AFAEFEME, FEM TR K
PR AAEL 4500 FEL (FLAR 4.0 mm) 25, ifiZh
NS0 mL/AR . o ul T2 7. 14 1 21 d,
BEMLEE 3 BRAMEER B RIZH, FAFLLL N
B, DL ORRES. VEZHFL LT 2 om NIEZ
FLo DAAMERL 25 70 A0 U 73 ik 2 B, B2 A

T M AE . AR A AR .
122 B4R Al 7 %
1221 FF S AT AL E T 2023 4E it 25 f5 90
180 d Bl AL HL 3 AR A ME, 75 i W4 2R 1 7 I
4TI BT 5 BRI RIS S, KRR SR 1 S
BRI 5 g, I 20 mL 7K/ A (4: 1, VD)
P B 30 min, #E3% 30 min, T 4000 r/min F
E Smin, W 1mL EEWT3EAE 9mL /KK
15mL #EO8EH, BFER: W 1 mL FRR,
it 0.22 pm KAHPENEE . B EE 3 K.
1222 HPLC-MS/MS il &A1 itk #
J 35 °C, ik 0.25 mL/min, #EFEE 4 uL. W3h
ANV (HE) - V (0.1% FERIKIEH)=40 : 60, Feli
i) 5 min.

JRG & WS S (BSD) HEE: 2R
I (MRM) #8250 Z5 46 77 379.225 kPa;
55 25 FL R 4500 k. HAW G SHULE 1.

®1 CEBBRGERNSH
Table 1 MS parameters of ethanephosphonic acid

HEMAFR HET>TET R A L
Compound name Parent ion >Daughter ion/amu Fragmentation/V Collision voltage/V
. 3151 Ethanephosphonic acid 109.00>62.81 20 20
ZIERFR Ethanephosphonic acid 109.00>80.81 20 10

1223 Mz ess]  Hald KRR Cida b
Wi, ECHIEE 1. 0.5. 0.1, 0.05. 0.01 mg/L [IARitE
. % HPLC-MS/MS 21052, UL ZFEEBEIR I
JR B R AR bR, HPLC-MS 52 Wi 3 7 9 A
P A 28
1224 WA MENGREE  HERFRIS ¢ AAE
ek, %A 1. 0.5, 0.1, 0.05. 0.01 mg/L
MR bR EVE W, R, BIREES 3R %
1.2.2.1 FTHATRE S AT A EE s 4% HPLC-MC/MS 2614
MEREA T 2B S8 TH R B W R A
FHXT AR 22 (RSD)s
123 ARJE 2848 X E AR R 7 ig ik s e
M WL I T BRI GRS
JRPTIR B L S RJEHET ) Seti it . FEHL R
FZEW A HEEFE, 35100 B, &FH 20 BRAAE.
EHL 5 BRIDAZ 10~15 em [ 13 454 f@ 3 75 #E
fd XTI, BEMLIEEL 10 BRACA B ALFE B 3 A
— 3. WE 10~15 ecm (1) 13 FAEFHEN, Ho
S HONFALEMEXT IR, 5 MROMTETACEEA, TERHD

[ 15 cm 4t @6 mm £ SRR 3225350, 1)
®45°%5 5 em IR AL, HEMRIC. T 2021 —
2023 fEELEE T ;i 0.5% W48 SL, &4E3 H
HA)ETZS 1 IR, 277 =N 250 mL/ER.
FRLCARAED), 2 HES5 T AR BRE AR 30 5 7E
Hh b RE AN B s, RIEET IR, A5 RELE
Bva . Rtk )T 2022, 2023 4E1 5 H E
BRI 7 A BA), R AR R W N R 3
TOFREE, 4% HRF R BT i A0 Fr 2 A2 FE AR
I RIRE AT > K, 0 P BRI EFAR, HE
Fs 19 13LL R, AHF: 34%:
13~ 2/3 Benbsth, JTo#rsF: 59 2/3 DL EF
WA, TOHTH: 7S HEMRAETU. R AL
L 3 BRAME, Bk A AL I B0 0 ) T 28 3 R
200 2 ANMUAS, BRI AR 1 4E A K 28T Y
B RAKRE . f s (1) A Q) THER I R AU IR
R 2 1.2.2 WA TRE ST A ER AN B B E

DI:Z(SXﬂ)/(NXS)X]OO (1)
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Kb DINRIETREG s NEWRIEHRE
BAE: n AEHRIEH A FIRE N A S iE
S AEETE YOI AR R EUE .

E/% = (DIck — DIt)/Dlck % 100 )

X ENBIERCR; Dlcg Jxd IR X0 1 45
#; DI Afiti2h ab PR R 5 FR 4L
124 v AEAERMNZE RE7ER 1.23 77,
ST 2023 EREZ 5 154 45 180 d Kbk, &AL
PEBEMLEE 3 BRAME, 2 AHL 3 7 Toio 285 3 42N
RE I, LR AL AL FE 0 J5 S 2 TN e vk AE
PR EFE TP RS IRAFE, T U H XM S F X3
OO M4 R 6 T 8 N1 SR R
KIIFEBOGRE L2 (oDy)s  HL 115 3 1) & 7 7= 4
(9Eo): M HeH RGN (PSI) S KL BT~
& (pPg); TR B 5 A B LT 4% 328 B 00 HL - 1 AR
(). T REEMHEM AR B T8
SR IA], HL 7~9 AR B B AR N, S H
ToEE IR R NG AE 3B WG b, I 57 B 3h A& 9 e AU
MWhd sk, FREN 9 KEL.

FREX 0.1 g £10F, WHEERLSIH, A 10 mL 95%
LTER S R HLAAE . #E 3~5 min T UE,
F95% ZREERE 25mL, A JEE. BL95%
LEERNTH, AR K 665, 649 #1470 nm T
W58 R IERE (A)o FHIBA G)~(5) IHHMEEK a
(Chla). M%EE b (Chlb) fIZEHEE M (Caro) & &:

Ca = 13.95A465 — 6.88A 610 3)
Cp = 24.96A 619 — 7.32A¢65 @)

Cy = (10004470 —2.05C, — 114.8Cy,) /245 (5)
K Cpn Con Ce A4 a0 HEER
b FIKHARY PR EE, mg/g.
1.3 HIEAE
B ¥5 4 Excel 2021 # 3, % H IBM SPSS
Statistics 25.0 3K {4 X0 £ P8 347 B K 2= 5 = 0 i,
K H Duncan PGB Ml 22 V23047 25 A0 B 1) 22 57 18 3%

MW B, BEMNAKY a=0.05.
2 GREDH

2.1 ZHsErnERhL

1E 0.001~1 mg/L G [ N, 2 IR (1) e 3. A5
H5HPEREE RIFMAMILR, HIETHENy=
31750x +1674.8, HHKRECN 1, WL EEIHH
TR,
22 ZHBHMAEBIERIRMESE

W 2 fras, 7E 0.01~1 mg/L 5 AN /K F
N, CBEERAEA M AR IO RN R N 86%0~94%,
FHRE AR 25 4 0.27%~1.9%. 715 (R HE R ALK
B EE R BRI TR AT T SRR
TE B AR P 2 Al

®2 CHBRETERERINEE AR RE

Table 2 Recovery rate and RSD of fosetyl-aluminium in

T. grandis
N INZKF- Spiked F-H % Average FHRS B e 2
level/(mg/kg) recovery/% RSD/%

0.01 92 0.89

0.05 88 1.5
0.1 86 0.27

0.5 94 1.8

1 92 1.9

23 ZHMEEBERERESNE

SR (R RY: ETHAE, CBEEN
&M HLAR LT, 25 7d, T WHF
YIn & BN 043, 0.15 mg/kg, 255 14 d %
AN 0.54. 0.56 mg/kg, Z5J5 21 d 4l 0.50,
0.45 mg/kg. KW\ LBEERFETHA S, A7 LA
TR AR T, FELE R R Y POE A R
2R S
24 CHREBEERS

FE 22 3 B 58 4 N VE T i A 250 mL/Fk
0.5% W45 SL, &Ly 34, B I3FEFEAE

®3 ZHRAEDEENLESSH

Table 3 The distribution and translocation of fosetyl-aluminiumn in T. grandis

LR TR
W25 5 SRk I [ Average residue of fosetyl-aluminiumn/(mg/kg)
Time/d EF UL VEZAL i MR Ehat
Trunk Branch Injection site Taproot Branch roo Needle
7 0.43+0.22 0.08 £0.07 0.34+0.18 0.08 +£0.09 0.07+0.21 0.02+0.11
14 0.54+0.23 0.37+0.18 0.69 +£0.27 0.34+0.11 0.22+0.14 0.18 £0.09
21 0.50+0.16 0.33+0.11 0.52+0.24 0.28 £0.15 0.17+0.32 0.11+0.10
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90, 180 d MIFAER: 45 R AR sErh 2B R0k B
LA 4 T2 5 Bl T35 0 2, 4a 5k B 2 0
i, 180 d FEAFAEMIEL . S5 KT 3y Re ks
MZ| 2550, RHAEFM R RUHZ > 180 d.

x4 HHRAEBEEANRE

Table 4 Tesidue of fosetyl-aluminiumn in 7. grandis

TR
Average residue/(mg/kg)

T 24 J A 6]
Time/d i B £t
Branch Fruit Needle
90 0.30 £ 0.07 0.20 £0.22 0.25+0.19
180 0.28 £0.12 0.18£0.15 0.19+0.13

2.5 MIEERBHRAGEHR

2021 SEVET B2 HT, V25 ENES B LA XS
HRAH LG, 7EM R SRR . BT B R 5 T 22 A
B (R 5); 2B 2 FiZy ), EAENEHA R IE
DL R, AR R IR I R T 52.89%
(F 6); 53 FIHAFMEEI 7 AL, Fiky

W AT (] K FE R A N AR — B, Bl s R
N 89.41%, #HjJa s 3 HELLEE 2 FE MR IE R 1
69.05%, IHTEFEEIEIK 76.74%. 23 FEPA, 0.5%
LR SLET R A B F &M i 2R 4,
P BRI R AE K

RS 2021 FrehRI BRI RmHEY

Table 5 Disease index of T. grandis root rot disease

before 2021
2021 FHE 25 AT
LR Before application in 2021
Treatment h e GILE
New tip length/cm Disease index
T e A
Healthy torreya 265£0.25 !
0.5% L MW4H SL -
fosetyl-aluminium 0.5% SL ARF 75.18£0.22b
w E -
FLE R R 79.07+1.41a

Yellowing torreya
VE: A N R F A R R R R AL BRI 22 57 B 2 (P < 0.05).

Note: Different letters in the same column of the table indicate

significant differences between treatments(P < 0.05).

F6 2022, 2023 FheAEEHMRBHEEIAR
Table 6 Control efficacy of T. grandis root rot disease after 2022, 2023

2022 4#j)5 90 d

90 days after medication in 2022

2023 255 90 d
90 days after medication in 2023

posiil
Treatment v e Ak 3 S22 oy A Y 2
EILIEN N i 15 % DIFERES W A EEA B i6 HOR
New tip length/cm  Disease index ~ Control efficacy/% New tip length/cm  Disease index ~ Control efficacy/%
He{a%}%ﬁf’liya 9.48+0.83 ¢ / / 1249+£0.30b / /
0.5% L W4 SL
fosetyl-aluminium 0.5% SL 5.12+£0.38b 40.15+0.23 b 52.89+0.34 11.25+042b 9.34+0.59b 89.41 +£0.62
PULFAR 1.36 £0.09 a 85.23+0.87a / 1.61£0.56a 88.21+122a /

Yellowing torreya

TGN RIF A R R R R AL B ) 22 7 2 3 (P<0.05).

Note: Different letters in the same column of the table indicate significant differences between treatments(P<0.05).

2.6 MEXEERMNE
2.6.1 0.5% 845 SLE T et & %t 58
2w 3EMZ)E 15, 45, 180d, FHEH A
BRI 22 B T RR (Fy/F,) YE AR -
Tt HZiEAES AT M 1) Fy/F, 25 B
%, H5/#EFmETFZERARE E . KWL
BRERVE TG B T &AM A PS IR I N K6 A H
TAL, R ROGEER .

HALERE  PSTTAEHULREI LL 2R (9Dy) &
= T 2 F A AR (K] 1A), 33 G
180 d, Jifa 24 7 HE - 1 1) oDy 55 3 Ak 7 HE P A%
45.92%. it 2] T NE A 5 75 ME I 1) @Eg. W 2

WAL E AL B0 (B 1B, 1D), #5)5 180d 43
S 80 104.74%. 75.36%. 5 3425 5 45 d M
180 d, it 24 75 ME AN (g e A M i IR B Ao AL 2 ==
T8 oP AL EZER (1 1C), 53 42)5 180d,
it 25 B RE (1) @Py BB FHEN 7 10 18.65% .
R CBEE TR &M 2 E S, R
ZotRe, FEUHEFAISERAE, b MG
RGN, REEMET LG EEANE Y
A o

262 0.5% 848 SLIE T A B FHERT | ot 4
EFRATH ML BIFEL)E 15d, FOFEAF
NI () it 2 6 ¢ e 30 77 M 28 T2 AR — 5 (B 24A),
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®7T 05% ZA SL I THRAGEEMH A ELFEE
R (2023 )
Table 7 Maximum photochemical efficiency of root
fosetyl-aluminium 0.5% SL trunk injection

b

Treatment 15d 45d 180 d
f e A
Healthy torreya 0.78+0.01a 0.78+0.01a 0.80+0.01a

0.5% L.1#4H SL
fosetyl-aluminium 0.5% S

AL

Yellowing torreya

e RGN RIZ PR ] 5 R A FR ) 2 7 2 (P < 0.05).

Note: Different letters in the same column of the table indicate

L 077+0.02a 078+001a 0.80+0.01a

0.66+0.0lb 0.63+0.02b 0.62+0.02b

significant differences between treatments(P < 0.05).

f£ O i, MEZGAMESf@EEAAE. B A 9Ot
E—B0 B T Ut 26 75 HE P (15 6 (1K T BR
EMEH RSO 72 10 P st 5 E R
RIUN: BAEHE < Hi2GAAE < @RBEAHE; Sk

\

v 11 5 5 A Healthy torreya

~ (22] 0.5% £ AR S Lfosetyl-aluminium 0.5% SL

B35 LA Yellowing torreya b
b

] Time/d

[ 7 1iE 5 Al Healthy torreya
1.2 F 230.5% LB 45SL fosetyl-aluminium 0.5% SL
#ALEALE Yellowing torreya

a
08+m - 7 i

15 45 180
I5F 18] Time/d

KE, MAFMEGERENE. EAEFMT A O-
J-I-P HZR7E O ERAKR, &t I, 1 AR ZEF#H
R, FIK P AU, RN A 9 T
ZipbHE A Haz = TR A AR . 25)5 180 d e
B2k ILE 2C, 7E O s, ST EE 8 1
I REM R OB R ANRIN, T < fREE
HE < W25 A, 7E 1. P UM 25 B HEM: by 5 (i e 7
HEM |2 el s — 5. R 0.5% LW
SL ¥ i FH J5 75— e FERE L 0st 1 A M i
SERVOCHN S I RAFIE, P2 T A A PSII
eE1ER .

2.63  0.5% 7848 SLE T il 3 B AEPT ot &
BEEENT 3 ELE 15, 45F1180d, B
WENE G BEFMALL, WA S% a. 5
b, KW N ERAMEHGRSBEYALREER
(% 8). MiZ4)5 180 d, Jifi 25 & HEM: H IZREA % |
SRR HRT, HAR R A B SRR B A

0.

(=}

[ (&) 4k Healthy torreya B
E50.5% L JE4ASL fosetyl-aluminium 0.5% SL
BT AEAE Yellowing torreya

a

b

e
45
i) 1] Time/d

0.8 I g4 i HEF5 HE Healthy torreya D

=
&
5 0.5% LB 4HSL fosetyl-aluminium 0.5% SL
£3 #FAE Yellowing torreya

0.6 |

a
7

a
» P

: iy :
45 180
fiF 5] Time/d

A: oDy For PSITFEHOGREIILLAS: B: @By Fn WG [0 sl it T M AL AL B BRI R T 780 C: Py F7R PSIHHHOLRE K R

D o SR AL S T B0 T RO AR
e RS REORZE R RE (P<0.05).

A: @D, represents thermal dissipation quantum yield by PSII; B: ¢E, denotes the quantum yield (at time=0) for electron transport from Q,-to
plastoquinone;C: @P, denotes the maximum quantum yield for primary photochemistry; D: ¢, capturing the efficiency of energy transfer from

QatoQp,
Note: Different letters indicate significant differences(P < 0.05).

1 0.5% Z#55 SLIE &AL EFF IR
Fig.1 Effect of fosetyl-aluminium 0.5% SL trunk injection on photosynthetic characteristics of T. grandis
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5000 - = {iHEFHE Healthy torreya A 6000 - = {i#FE7FAE Healthy torreya B
® 0.5%ZJB#ESL fosetyl-aluminium 0.5% SL © 0.5%ZJB##ESL fosetyl-aluminium 0.5% SL
4500 - & FEALAAE Yellowing torreya A FLFFHE Yellowing torreya
5000
2 4000 gz
5 5
g 3%00r E 4000 F
(5] (o]
2 3000 [ 2
s 8
2 2500 Z 3000
=] =]
3 3
o 2000 =
#2000 -
2 1s00f . ,,.u—'_ E
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A. 15 d after application in the 3rd year; B. 45 d after application in the 3rd year; C. 180 d after application in the 3rd year.

El2 0.5% Z#55 SL T Thi X &M 3R RIS &R (2023 )
Fig. 2 Effect of fosetyl-aluminium 0.5% SL trunk injection on the chlorophyll fluorescence kinetics curve of
T. grandis leaves (2023 £F)

R8 0.5% Z#E SLIE TR B AITERES BRI 2023 )
Table 8 Effects of fosetyl-aluminium 0.5% SL trunk injection on chlorophyll content of T. grandis leaves (2023 4F)

ETS s s
5 5 SRERT Chlorophyll/(mg/,
24 J RAER ) a2 phyll/(mg/g) S
Sampling time after Treatment or Carotenoid
medication/d catment group 42 a 4% b 4R M A aroteno
Chlorophyll a Chlorophyll b Total chlorophyll

{8 FEFHE Healthy torreya 5.76+0.01 a 1.83+£0.02a 7.59+0.02a 0.56+0.04 a
15 0.5% ZW§%h SL fosetyl-aluminium 0.5% SL 555+0.01a 1.80+0.01a 735+0.02a 126+0.10b
HALFFHE Yellowing torreya 3.40£0.07b 1.19+£0.05b 458+0.15b 1.71£0.08 ¢
{g FEAHE Healthy torreya 937+0.04a 2.82+0.01la 12.19+0.04 a 0.50+0.01 a
45 0.5% Z.M45 SL fosetyl-aluminium 0.5% SL 9.03+0.48a 2.52+0.39a 11.55+£0.67b 1.18+0.25b
AL FEHE Yellowing torreya 3.84+0.72b 0.87+021b 471+0.74 ¢ 1.80+0.16 ¢
{8 FEFHE Healthy torreya 9.41£0.46a 3.98+032a 13.39+0.58 a 0.05+0.05a
180 0.5% ZW§%h SL fosetyl-aluminium 0.5% SL 9.08+0.03 a 2.98+0.09b 12.06+0.12 b 0.13+0.02a
WAL HE Yellowing torreya 4.07+0.03b 1.40+0.01 ¢ 5.48 +0.03 ¢ 1.84+£0.02b

T A RIF A R 5B R A B IR 22 53 2 % (P < 0.05)

Note: Different letters in the same column of the table indicate significant differences between treatments(P < 0.05).
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