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Abstract : A total of six treatments were set up to study the effects of selenium—-rich enzyme on photosynthet-
ic characteristics, agronomic traits, and yield of ‘ Shengfeng 109° pepper, providing a reference for the applica-
tion of selenium—rich enzyme in pepper cultivation. The results showed that the transpiration rate, intercellular
CO, concentration, stomatal conductance, net photosynthetic rate, and relative chlorophyll content of pepper
leaves under different selenium-rich enzyme treatments first increased and then decreased, and were lowest in
the CK treatment. The plant height, stem thickness, dry weight of each plant part, and fruit morphology all
showed a gradual upward trend, reaching a peak under the T4 treatment, in which 200-fold diluted selenium—
rich enzyme was applied as basal fertilizer and 200—fold diluted selenium—-rich enzyme was applied as topdress-
ing.The yield of pepper was highest in the T4 treatment, which was 1.20 times that of the CK treatment, indica-
ting that application of selenium-rich enzyme significantly enhanced photosynthetic ability and increased growth,
development, and yield of pepper.Therefore, in pepper production, it is recommended to apply 200—fold diluted
selenium—-rich enzyme as both basal fertilizer and topdressing.
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7HA48 CK 2.261+0.135e 2.799+0.161f 3.970+0.077f 0.035+0.011f 0.176+0.002f
T1 3.580+0.110¢ 5.808+0.062¢ 6.502+0.088¢ 0.646+0.003¢ 0.550+0.003¢

T2 3.074+0.040d 3.782+0.132e¢ 5.368+0.162e 0.401+0.008e 0.259+0.003e

T3 3.345+0.074¢ 3.987+0.048d 5.753+0.137d 0.597+0.008d 0.534+0.004d

T4 6.543+0.102a 7.713+£0.065a 8.028+0.041a 0.996+0.002a 0.628+0.009b

TS 4.871+0.848b 6.545+0.104b 7.039+0.067b 0.803+0.006b 0.783+0.006a

7HA22H CK 3.346+0.072f 2.899+0.098f 4.548+0.055f 0.469+0.006f 0.470+0.004f
T1 5.75+0.077¢ 6.048+0.109¢ 7.963+0.081c 0.857+0.009¢ 0.905+0.003¢

T2 4.174+0.088e 4.249+0.118e 6.388+0.13% 0.489+0.003e 0.558+0.004e

T3 5.351+0.070d 4.534+0.135d 7.148+0.103d 0.676+0.004d 0.618+0.002d

T4 7.641+0.080a 8.532+0.159a 9.354+0.127b 1.161+£0.031a 1.046+0.003b

TS5 6.806+0.071b 7.286+0.193b 10.273+0.16a 0.998+0.014b 1.477+0.002a

8A2H CK 5.608+0.041f 4.774+0.151f 15.110+0.107¢ 0.635+0.005¢ 1.025+0.020e
T1 11.421+0.094d 13.615+0.315¢ 20.279+0.244d 0.868+0.007d 1.596+0.008d

T2 9.427+0.120e 8.185+0.197e 17.081+0.191e 0.641+0.003e 1.571+0.007d

T3 13.341+0.301¢ 11.292+0.014d 24.992+0.170c 0.961+0.004¢ 1.779+0.007¢

T4 20.214+0.520a 17.688+0.236a 26.253+0.685b 1.323+0.004a 2.172+0.030b

TS5 15.074+0.095b 15.241+0.328b 28.480+0.081a 1.171+0.004b 2.565+0.013a

8A22H CK 17.258+0.2048f 10.832+0.243¢ 16.235+0.270e 1.168+0.003e 1.202+0.006e
T1 23.427+0.267d 17.786+0.146¢ 19.153+0.158¢d 1.513+0.006d 0.632+0.001d

T2 20.399+0.309¢ 15.306+0.126d 17.943+0.096d 1.169+0.005e 1.632+0.040d

T3 29.873+0.804¢ 20.027+0.351b 20.587+0.069¢ 1.738+0.006¢ 1.885+0.011¢

T4 33.968+0.980a 24.792+0.307a 24.849+0.181a 2.379+0.010a 3.328+0.004a

T5 32.147+0.392b 20.971+0.537b 21.284+0.079b 2.090+0.003b 2.602+0.004b
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9A15H CK 18.533+0.208f 10.933+0.321f 5.760+0.197f 1.377+0.004e 0.901+0.007e
T1 24.833+0.577d 18.267+0.153d 8.267+0.252d 1.759+0.005d 1.402+0.006d

T2 21.433+0.231e 16.700+0.458e 7.600+0.100e 1.385+0.002e 1.401+0.011d

T3 30.400+0.346¢ 21.167+0.321c¢ 11.367+0.208¢ 1.861+0.005¢ 1.530+0.004¢

T4 34.333+0.416a 28.400+0.300a 11.933+0.252b 2.651+0.005a 1.698+0.005b

T5 32.667+0.252h 25.733+0.153b 20.900+0.300a 2.249+0.003b 1.838+0.004a
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H2H8H22HK9 H 15 H,T4 ibBRBARE 5L
K R SRR T SR T8 DL SR R JE AR A
F CK bR, 14K Bl 435314 20.95% ~49.88% 29.
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B 21 A R K/cm R A5K/cm R A5/ mm H %A %/mm R &R/ mm
7RA48 CK 11.300+1.082¢ 3.600+0.200e 5.420+0.017f 19.293+0.206f 2.247+0.055d
Tl 13.833+0.764b 4.200+0.000bc 7.350+0.079¢ 28.617+0.325¢ 2.917+0.083b

T2 11.600£0.954¢ 3.900+0.100d 6.077+0.042¢ 20.193+0.335¢e 2.577+0.015¢

T3 13.233+0.252b 4.133£0.115¢ 6.620+0.106d 25.110+0.549d 2.717+0.081c¢

T4 16.733+0.643a 4.667+0.058a 9.000+0.212a 37.017+0.274a 3.470+0.111a

T5 15.733+0.643a 4.367+0.058b 8.180+0.080b 30.140+0.231b 2.957+0.124b

7HA22H CK 13.633+0.586f 4.267+0.115d 5.477+0.129f 28.827+0.176f 2.670+0.056e
Tl 18.633+0.404c 5.167+0.115b 7.850+0.173¢ 34.663+0.196¢ 3.117+0.038¢

T2 16.800+0.173¢ 4.567+0.153cd 5.777+0.031e 31.277+0.408e 2.750+0.044e

T3 17.600+0.173d 4.767+0.153¢ 6.407+0.116d 32.767+0.398d 2.913+0.040d

T4 20.433+0.252a 6.000+0.265a 9.120+0.082a 39.277+0.475a 3.833+0.057a

T5 19.333+0.058b 5.500+0.173b 8.370+0.174b 36.713+£0.169b 3.400+0.044b

8A2H CK 18.300+0.200e 3.600+0.200d 6.470+0.154e 29.993+0.160f 3.227+0.064e
T1 20.367+0.058¢ 4.533+0.115bc 7.433+0.015¢ 33.963+0.254d 3.707+0.839d

T2 18.633+0.058de 4.167+0.115¢ 7.017+0.137d 31.357+0.336e 3.530+0.087d

T3 19.433+0.611cd 4.767+0.058b 7.537+0.096¢ 36.697+0.212¢ 4.053+0.075¢

T4 25.200+0.656a 5.633+0.513a 8.637+0.085a 40.627+0.631a 4.680+0.210a

T5 22.333+1.001b 5.000+0.100b 8.093+0.045b 37.433+0.201b 4.393+0.404b

8 A28 CK 18.133+0.503¢ 4.733+0.115¢ 6.473+0.107d 34.540+0.251f 3.833+0.096e
T1 22.100+0.436¢ 5.467+0.115¢ 7.540+0.159¢ 37.683+0.400d 4.753+0.110c¢

T2 20.667+0.603d 5.167+0.153d 7.310£0.056¢ 35.323+0.055¢ 4.413+0.101d

T3 22.767+0.289bc 5.700+0.173¢ 8.487+0.149h 39.150+0.201¢ 5.227+0.015b

T4 25.467+1.026a 6.633+0.153a 9.547+0.386a 42.670+0.572a 5.807+0.155a

T5 23.433+0.231b 6.167+0.058b 8.717+0.058b 40.210+£0.315b 5.323+0.064b

9AI15H CK 12.567+0.551d 4.033+£0.115e 6.210+0.095f 21.200+0.399¢ 2.300+0.026e
T1 13.533+0.058¢ 4.733+0.058¢ 6.987+0.134d 30.413+0.455¢ 2.670+0.106d

T2 13.433+0.058¢ 4.367+0.115d 6.573+£0.021e 29.383+0.372d 2.457+0.117e

T3 13.667+0.058¢ 4.967+0.058bc 7.563+0.025¢ 31.167+0.202bc 2.947+0.145¢

T4 15.200+0.265a 5.433+0.231a 8.697+0.068a 32.927+0.587a 3.600+0.070a

T5 14.300+0.173b 5.100+0.100b 8.350+0.164b 31.770+0.276b 3.200+0.046b
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60 B VG Al B 2F 2026 AR5 72 455 6 1)

CK 2311 1.09 %,
5000}
4000 :
3000

2000

M8 (kg/667m>

1000 -

K TI ) 3 T4 s
g
3 A SRR 2R

3 s 4k

3.1 EMBENHEBAEGHERHFZEENSE
pA

AR — R L H N A K
KB RPRDGL, AAT B O R B Y B OC A RE T (fig
S R A BT E B v NIRRT LUAR THEY
FIYEARE S S NI A5 S R, A it — 2 e
JEE O ARG J , BRI R 09 6 A 1 R I 2
S, LA N IR, X R I T M IV G R A s
B RE A REEN B AR R it A TR
fifi o] LAYGSR S NS RE . DRiEE AE
75 7 VR RE 2 1S e i R e A R, A
BT R PR A A AR - e i i HE R LA
PETHACA N R SR 2R S i O A DR U R
W NI TH e A AR T, AT,
TEFTAT I I3, CK Ak B A4 25 8 3 % i 1| O,
WeRE SALFEE oA HUR St S R A X it 8
INTFE AR R AL B, U I 2K AR T A
WA EERE T, R T4 b BRBRAR 0O & 36 brig
=T TS ALFE T1 A EEBAR A G A 48 bR B = T T2
ALER 150 I it FH A T R A R R R, BRI
RE SR, T4 AL FEBHLA G & 5 b5 5 - Z AR X
ST T1 AL TS AFEBARR G ST bR -5 -4
AT T T2 Ab B i I G R B T 7R
HE RO B G i 25 () A 1T LA B LAY O A
SR
3.2 BWlEBEITHHKZEMEROZNE

R 25 5 2R MR S 7 R IR 0 1) E AR
Z U8 e B 2% ] LUE e e A K 3R T
VEMIR bR 5 250 sk 40 & B D it i
W I K R = S R B AR Bk i i
To EEZEM R A K ARAA TR T . AT KR, i
s A= Py 2R T v Eh AR I bR v 2R R R

A= W S W R 06 & B, T b it
R, T ek A e, ToCE S E
T ORI T it STV AR R e ) =X, R BT Wit —
B (A AT AT B 5 R =5 ) 15 K 5 2R 3G
PR A AT A I it R B AP EE 11 SR
FEE AR 1 SR 2R, P
WF7etE 3 bt A T 2 5 S H kR e 1y
E R, WEIT AT R B I e 4 A TG Ak B
FHEE T AT S R E K 2R
AT, AR, CK ARHL T A BB =
2N S il R AL B, Hop T4 A BT B
P SR T A S A R AR X S R
HF 98—, il FH TG 1 2% T LA fBEE SUABLIA A v 18
ZERLE I

BB R T AR E HHOCAEH T 448
BRI BB B, AR R T LAE o s
FEFRHER R AR B O Fb AR PR PR 85 DA R 1 ik
Pt A5 2B 2 U ) L [R] SE B IR i A= 0 i
Pl B 5T & B, I R R B 100,200 5 Al
500 55 D /NS RERS A Sk /N SR b 13
A, TG AE P, AR, CK Ak 2R BN
B4R A e e e (IR T AR B, 25 SR 5 AT
WFFE— 3, 1 B il FH 5 76 7 2 T L4 oo SR Ao
AP, T4 Kb BRSO AE P i s T T1 &b
B TS AbFBRAAS AL A Yy T T2 AL BR, UL
FEJEE B H A TG 1 2R 3 e AE UL K & B 45t
SO MR G 2 RO it P 1 AT AR TR
YIRS A TR bR, BT K B FH 2% T R
AL A G B R O (BRI i iR AR I K
T AR S A T R, RIS B 7T 4
it e 2% TR A B o 2 O e A T, BB 7 R A
i L JELRE AT DATE — 58 B B R B BORUR 5L A
A AR Y ARG A R W i TG 1 2R A PR
PSR T 2R T B SR F JEE R 349 8 T AN it P
P 2 A AL B
3.3 BRI ENZNE

BB 7= i R 20 T AN 2 A LA S [ 3 2
— . TAREIHEAE" R B it 5 MK MR B (200 TR 300
A5 ) A FH T 28 0 B0 %o 2 % S = R i 2 R A
AHREVER, TR a0 & Bt P i R
PR A A B 5 B T K R AR R A i A
I14) 235 S 2 I il ) e 6 e 2 SRR ) = i A B 1Y)
PETE AR, T4 Ab F A BB B B3k T R, 2
CK AbFRAY 1.20 £, H T4 A0 HE R B 2 5 T T1
AR PR TS AL B 18I AE — 2 140 ] PR P e A
BRI BB b Ry, LR IR Hhite = AT 1



2 AR AT ZON UM PO R b R B S 61

R WAEA AR TH AR

L5 LRI e FH I A e

BRI G

FRES , AROR A S E TR R 5 i, fe

PEBU AR

AR DU AR A vk B 200 4511

T 2 EL S R 200 A% 1) T A 1 3% 6B
AR T RCR A AE,
2 % X Wk

(1]

[14]

[15]

KA NBE FOR EAMBEZIEERAS A
M F FFA[T]. i R kA5 2016,57(9):
1 506-1 510.
L#E AR, KA F
Aﬁﬁ‘#ﬁ[]].i«‘-ﬂrﬁﬁﬂkk
2006(1) 29-31.
ﬁ:ﬁ ), ERAR, X AR S AR R SRR FT S A
\#ﬁ[J] 33 ,2020(8) :65-69.
Fie AR 3 Fe B Tk Ao 42 B AL AR M B & . QB/
T5323—2018[ S].3b 7% . 7 H % T I i iait,2018.
KA RFRE R, F RAMYEZ G ESKE
AR st B [J].F B Rk X 3 F 3R, 2020,25(3)
25-35.
KIM D H, KIM M J, KIM D W, et al. Changes of phy-

to-chemical components (urushiols, polyphenols, gallo-

%mi%g”&\mm
FIR (B KA TR,

tan-nins) and antioxidant capacity during Fomitella frax-
inea-Mediated fermentation of Toxicodendron vernici-
fluumbark[ J]. Molecules, 2019, 24(4) . 683.
RANE LR RRF ,F OB EERRERL L
A R AT B R [ )] b Rk F 3R, 2019,47(5)
60-64.

AR KR T, B
BEENGA[] ]
49-56.

FHy RE RE R FORF LR E AT R
B AEF st 5[ )] B R A 52024, 70
(1):76-80.

WA, B, KA, F BERR IS LK
B AH [ J]. B AR F R FIR, 2022,
37 (4): 57-63.

WEE, HER, 2FF, F
RS RFIAES 2 F K]
2019, 39 (13): 4 944-4 952.
MhEAM, B, A MR R A R AR A
KA meFal]] AR E L ,2024,47(18).1-4.
Fom L REB . R E R A et R L AER R
K S B F W oa [ ]] AR R LA, 2025,45
(4) :30-34.

B G e v A 0 A R AR X 3E B ML AR A M R
REHRBGHa[ D] R w@I R X F 2024,
B & AR HRET,F ARRSNRMA ARG
WA Y a )] d S TAF R IR,2024,43
(1) :34-41.

FARRAELZSETHRSBR
oA 3R, 2026, 17 (1) :

&%
[J].

% 4
i%?%

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

[33]

AT Ak, TRk #;whﬁ&ﬁlﬁw%
REFWERT R FE ? REGHw[J/OL).ASF
& ,1-15[2025-04-26].
VY R Y S b Sl ek BV s e
LM ZHBRR B mAS RS TGYR[]].
M dg R kA3 2024,70(11) :74-80.
WA, EHE EFW, FARBHSERERR
FRBALAR AR B = E 0w [ ] AR R LA,
2025(7) :55-57.
il X T, B ARG, 450 R i OB R S A AL
SRS A EF G Hra[]]. RS R L2025
(2):14-17.
X F ER R, FORA B E A NE R G R

AR T] P B Rk K S FIR,2024,29(6) ;
137-152.
KFRBREESRKFRLERA = TWHHoa[]].
AL AH 542 B 2022(20) :22-24.
MEE RBEE TR F AWFEESLLEF S
B W oea [T, HOR A F 2021, 49 (22)

158-160.
HRF HmaREBEERMACR]T]. KK E 2000
(10) :45-46.

EXE, W, B E, S et @ o AR RT3 A A
W FEARFNO Y R[] R E,2024(4);
130-137.

BEE KA EBF,F T BT ET R
LR FESHEEASZTHY R[] T RLEF
3R,2024,52(2) :46-54.

v e KR E S R Ha[D
25 7T AT $ 1R ,2023.
#HF HE AR, AR, F T B AR R A R R A
RAALSTF RELER BE TR FfRRGY A
[J]. R A5 2024,52(12) :89-95.

RER HAT,ZRH,FEHIRNRES XL
KEABRALERFGHR[]]. 5 B Z,2025(3):
48-55.

A E B F A T A B R 2 AL T e R S
JREFva [ D] AN 3T AR K 2024,

AREE RIIAE, T B R R le AR H R
HE[J]. LR A3 2016(5) 1105

B R, RIS, S N B R LT A T A
MR AT FOH [ ]]. H RN A F IR,
2021,39(4) :404-409.

P, R R B R LA E R LR = F 0
Ha(Cl/TENSFALHAEELERA. LA
FFN G5 E R (2021) A4k TR LA B R
;e d® AT AEIRERERHFR F O, 20210,
426-429.

FAFE R RN R R SR Iefe B H et K
RBEMER T TN YA []]. IARR LA, 2024,
(17) :5-9.

1%



