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Effect of disease on photosynthesis, nutrition, and nodulation of leguminous forage
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Ministry of Agriculture and Rural Affairs / College of Pastoral Agricultural Science and Technology,
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Abstract: Disease is one of the main limiting factors in pasture production. Many diseases can reduce pasture production and
affect pasture quality, leading to plant death in severe cases, but often leading to premature senescence and degradation of the
pasture. It can also cause livestock poisoning, and reduce livestock production performance. This article summarizes the
effects of diseases, such as downy mildew, rust, powdery mildew, brown spot, and root rot, on the photosynthesis, nutrient
composition, and root nodules of leguminous forage, such as alfalfa (Medicago sativa), erect milkvetch (Astragalus
adsurgens), and common vetch (Vicia sativa). In general, infection by pathogens can destroy the normal structure of leaves
and nodules, reduce photosynthesis and nitrogen fixation capacity of forage, and cause metabolic dysfunction of the plants.
Plant metabolic dysfunction and synthesis and release of pathogenic virulence substances also alter plant nutrients. The
mechanism of the effects of disease on the physiological growth, nutrient composition, nodule formation, and nitrogen
fixation of leguminous herbage was analyzed to provide a reference for research and the prevention and control of
leguminous diseases in the future. Furthermore, there are prospects for research in this field combined with the needs of the

country's industries, and suggestions are made for future research.
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Table 1 Effect of diseases on leguminous forage plants and photosynthesis

IFREEIE i E 4R i BRI BAGESES WK ZH R
Leguminous Disease Pathogen Effect Experiment Reference
forage plant conditions

YHATHE OB e Bk hg SN A NN P 7 S A KH [12]
Astragalus Yellow stunt and Embellisa Leaves fall off, smaller, yellowish; plants stunted Field
adsurgens root rot astragali
LAEHTE B KOS R, SeadZE R, WRRE Tt [13]
Medicago sativaRust Uromyces striatus  Destructed epidermis, decreased photosynthetic rate,
increased respiratory intensity

E K TR EECEEAL MR R N 28.4%~68.6% [13]
Mdicago sativa Downy mildew  Peronospora Decreased chlorophyll content by 28.4% to 68.6%

aestivalis
SRR RO % B a G FBE, 0 EE, (D e [14]
Mdicago sativa Leaf spot Stemphylium Decreased chlorophyll a content, reduced t,,, and Greenhouse

botryosum F,/F,, values
HACE T HRJE I VAL | . A BORES [15]
Mdicago sativa Root rot Fusarium spp. Lesions, yellow, branches wilt

S22

Rhizoctonia solani
BACE T EREWRR  EEEAE BRAG A R TR AR . RIREE RE [16]

Mdicago sativa Spring black stem Phoma
and leaf spot medicaginis

Decreased photosynthetic electron transfer
efficiency, and carboxylation efficiency

Greenhouse
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Table 2 Effect of disease on nutrients of leguminous forage plants

IFREEIE i AR i BRI BAGESES I 5% ZHE R
Legume forage Disease Pathogen Effect Experiment  Reference
plants conditions
BWETE He A B R RIS Wi ORIKO>E R FEICHLE KH [22]
Medicago Leaf spot Pseudopeziza A MR TEEBY Field
sativa medicaginis Increased Ca, P, crude ash content;
decreased crude protein, crude fat, nitrogen-
free extract content.
ANER 2 B B XRE BEACHL B AR AR 75 B, MR Ve 2T LRSS [23]
Onobrychis Stem and leaf spot ~ Phoma spp. . RN BB AR Survey
viciaefolia Decreased crude protein and crude ash
content, increased pickling fibers, crude fat,
calcium, and phosphorus content.
BIREE P R e RN Pl a . BN Ko #ndh ik KH [24]
Medicago Leaf spot Pseudopeziza Vel 4E . VSRR A4E. MKy Field
sativa medicaginis Ca. &M, P&
Decreased crude protein, crude fat, K
content; increased neutral detergent fiber,
acid detergent fiber, crude ash, Ca, total
phenol, tannin content.
ANER B ANGR: R (L7 N WA 4E S &, BICHE M6 KH [25]
Onobrychis Rust PRI, H RO E Field
viciaefolia SRR Increased crude fiber content, decreased
TR R AR Uromyces total crude protein, and content of 16 amino
Melilotus albus onobrychidis, acids.
ik s U. beaumlerianus,

Vicia sativa U. orobi

Pk 2 (P <0.001), FFIANAE T TP B fE
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I 2Bk 18 (m-OMePAA) X} K 5. (Glycine max) W5
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REBE XTI AR A BRI . SR 15 10"
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Table 3 Effects of disease on nodulation of leguminous forage plants

B8 A

Y WEAR RRIE Bz R Exporiment 275 01K
Plant Disease Pathogen Effect . Reference
conditions
RIEE  EEW HEEE P REARRUR R 54.1%, FFRAR B3 To 8RR I
Medicago Downy Peronospora Decreased nodules by 54.1%, no invalid nodules on diseased G - [28]
; . e reenhouse
sativa mildew aestivalis root
RS
KIE TS ) Pbytopbtbora R TR 250 i 2 T o e T VAR P A 58 188 i sl KM Field
. R 9o s : JH 2
Medicago Rootrot  Megasperma The number of nodules decreased with increasing im % [29]
sativa WIlE concentration of inoculation pathogen solution. Greenhouse
Fusarium
j(%///l\zi S EL T Il TR R B 52 A 4k g =R (<7
Elooawnys BRI AABBER AT Feficsime, EEE EHE3 & KH "
SMUS ] eaf spot  Septoria argyraea Decreased nodules, and the difference in weight was 3 fold. Field [31]
moorcroftii
Jii 5.
Lablab PRI
purpureus Fusarium spp. o L i 14 A T fi ‘
KL IR ST fhiﬁjﬁrﬁig ﬁ%&ﬁtﬁi&lﬁ%is less than that of healthy &2 [32]
PPhaseolus  Rootrot  Macrophomina sp. Greenhouse
; S plants.
vulgaris Wt
45 Sclerotinia sp.

Vigna radiata

PRESIE D 71%. NS WA RA K: Wi
ST T T BRAR S e, T S R TE A
983 1 76 F 19 22 5 . Khadhair 257 0 0% 3 (0 17
7 BH 15 A2 988 TR 1R 189 m DA R G AR SR TR AR b 1) e 75
B B G AR R AR KO T Y BOE R B, AT
T OBOH R R H > T fE R MK, Corriveau Al
Carroll™ YA AT BE £ S ARG IE, AR
TR 4 RGEWIERE T, kA A ER
R, Tk 2D ) AR G A R L, BR ) 4T
e R . EXTERBHHEEY, &R %Y
5Tt AR R B I R W, R A W] R 4 iR
Sealbert™ % L AE ¥ 8 5 T 240 1 () S5 A 40 ) R ok
J — M 0.012~1.000 gL', B 4 P
Wom, FREXEYSIEAE &, HiK G
WOV D)L Sl B (Robinia pseudoacacia) 1R ¥4 i 87-1-
1 Jydh kL, KIAE S A &Ik 8% BT IR 4t fy A
B, JERA w22l R — ik
B, BARJE A R T .

4 Y EXT SRV Y E R R R
Jpi F TR Y [E RS 0 R B, A [ A 5 0
TEPE TR, 0, HERNRE B B SRy P
[ = BRI E WMV e =BT R tE A
PRI 55 PMV 19484, R B S W EE

il V5 M 4 BT R B . Mujeebur 2™ R B0, 2 ik
LSBT RS R G, EY PR 4
A YRR % 21%~62%, Taha fll Kassab' ' 1 4
MR EBL . BT NN, 8O0 PR AR 8
li] 280 2350 2 AR FF A 2 R O R R AR PR R
B, T RN G R RE AR LK AR IR A R AN R
R, EVITER, B R AR ) &5 B N T fi
BEREFR . B S A N 5 R A AR R A
R ARG A=, EHREY, SES5NRRER
Bk 2, HH EH R B B R B2 E
1IN 5T R, T B R ek > B AR R o
FEA N TR IR, L IE W ThRE e gk, T B2
B R 1, Onki 2657t A M 1R 00 A, (EL R I
INA, FEYIE B SR BEAS A B D S A I
B REAR, T2 BRI O 2B K 3R AN - fii AT B £ 52 ) 45 7
B R /NFECR, (H ] B A 2 52 00 BB I 20K . ik
BEEINN, RET ISR B> 2 AR AE ) [
AN 2R R A BCAE 10 SR R

I R AR 1) IE W TS . A SR SR A
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VR m-OMePAA(0. 1.5x10 ", 3.0x10 . 6.0x10 ",
1.2%x 10 mol-L ") kb3, %f K & [ &K LA 25
M (P < 0.05). 24 m-OMePAA /KFFF & % 6.0 x 10"
mol- L' I, SMAEAGES LB R AL
EREE, HbomaEas&amBEm, Wk
M N, [ 8 20, 2 Z R R AR, KR i ek 2>
RO AR R R 5 BOUR Y, ARRE b 4 e AR
A HE M 2K L LA R SR AR A AR R T, AT
S N 8] € o

993 S S A A A B AE AR RS, AR 2 PR AR A )
RAE I E BRI 5P R L 1)
By, Wz AR IR MEN (PAL). ALY EE (POD).
o SHAEEG (CAT). 8 AW B4 (SOD) %5 1] LA
R RE . R R IR, R
3 5 EEA X 82 E A es™ kg
YL, BORIITHE . B A A OCEE VS M A A A R
RSk, SN B IS5 S, Maria 25
TE 35 38 2% 20 TR 38 I 6 A Rk B MK S R R A
KB, 411 fHFh CAT. SOD. GR. APOX i %73 5
T % 20%-+ 25%- 30%-. 35%, 1fi 377 W 4 A & Tt
30%- 80%- 15%-. 20%. 411 i A i g i i 42040 A2
FE I NIk 50%, T 377 W, FEA N E M E TR
SRR S R [ AR ) T BRI 5 S T M
A . BhAbh, R E R AR R A K K TR
A T R 8 R R G A B [ 0 — AN JRUE) . Bani 255
W 5T 92 6 Bk J] B (Fusarium oxysporium) ) 2095 ML 3
KDL, 9 T A5 R AR AR A, AR AN

£ £ Y Ek References:

P, PEAGHR R KA K Sy . R DY i i
FME @ K T K TR AR, Y
T+ 3K 9 M 80% I BE I 35% I, MR IR [ S v T
I 18.3% T+ 5] 19.6%. K, I5 J& & 1 fig
PUAE P 7K F3 W B2 e o] 20 v 1, PR ARG R A0 [

5 &k

TR E SR E, B A SO R R R K
BURERTHE R A BRMEIAE, @
ZR SL AN AT 2K 75 Ll At e Ll AR L B
XA A — RER AR ARSI . RO ST
— [ 5K ) B B IR AR, PR AR D EE AR )
Bl sy, Rl RGEREY A mYA
PR B RS A IR 4 AN AR . T R
JE R 51 B S R R g 4 NME R
72 SO e e A B L 1 R o [ P
(5O e~ DO (= REI NS - A T - 6 e €
B, AR K@ Ay 5 N
(Y 2 A B R AT U™ A R . H AT > R
FOR MW, R TR E N RO A R
RE K i JoE A5 W R o MR e [ S R i . 4 R
FAEFIARN RGH AR, NNsE sy 7Y
BARSEGEHRINERN S &, NI REY P R
W - Y-K & &R GK-F 0 F A0 B R 4
13- 21N N S e X A N1 B YPS R E O IR D
8] AR I AR, DR 78 73 A A A0 DL RHR 3R DR O 2 X
EY MW 1 J7 RS i 2
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