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Effect of N management on the combined damage of chocolate spot and rust
diseases and yield loss of faba bean in wheat—faba bean intercropping system
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2 College of Animal Science and Technology, Yunnan Agricultural University, Kunming 650201, China )

Abstract: [ Objectives ] The objectives were to explore differences of the degree of chocolate spot and rust
combined disease and yield loss between faba bean monoculture and wheat with faba bean intercropping under
different nitrogen levels, quantify yield loss caused by the combined damage of chocolate spot and rust, and
evaluate contribution of intercropping control disease to yield advantage. [ Methods ] In 2016, a field experiment
was designed by using a randomized block design. There were four nitrogen levels, NO (0 kg/hm?), N1 (45
kg/hm?), N2 (90 kg/hm*) and N3 (135 kg/hm’), two planting modes, faba bean monoculture and wheat with faba
bean intercropping, and disease control and no control. The damage degree of chocolate spot and rust on faba bean
and the yield loss were investigated. [ Results ] The nitrogen application (N,, N, and N,) increased the chocolate

spot and rust area under disease progression curve (AUDPC) 33.9% and 39.6% on average in the monoculture,
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increased the chocolate spot and rust AUDPC 27.1% and 69.3% on average in the intercropping, and the AUDPC
was the highest under the N, level. Compared with the monocropping, the intercropping significantly reduced
the chocolatespot and rust AUDPC 49.1%—53.6% and 39.6%-56.8% under N,—N, levers, respectively. The
nitrogen application (N,, N, and N,) aggravated the harm of the chocolate spot and rust and caused faba bean
100-seeed weight loss 28.1-32.4 g (monocropping) and 16.3—16.8 g(intercropping), grain yield loss of
1441-1770 kg/hm’ (monocropping) and 815-1263 kg/hm’(intercropping), ranked as follows: N; >N, >N, > N,.
Compared with the monoculture, the intercropping could recover 46.8% 100-seeed weight loss and 36.9% grain
yield loss of faba bean. Regression analysis of the combined damage of faba bean diseases and grain yield showed
that for each unit increase in percent of the chocolate spot and rust AUDPC, there was a grain yield loss of 1.7
kg/hm®. The chocolate spot was the main disease causing yield loss of faba bean, followed by rust. Appropriate
nitrogen application could exert the advantage of intercropping better. [ Conclusions ] Nitrogen application
aggravates the combined damage of the chocolate spot and rust, and increases the yield loss of faba bean. Wheat
with faba bean intercropping could significantly reduce the combined damage of the chocolate spot and rust and
recover the yield loss. The effect of the intercropping could control disease and increase yield under full
realization at appropriate rate of nitrogen fertilizer, and other effects of yield advantage of the intercropping could

be maximized. In this experiment, considering the effects of disease control and yield increase and other effects of

intercropping, the recommended nitrogen application rate of faba bean was 45 kg/hm’.
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Table 1 Area under disease progression (AUDPC) of the chocolate spot and rust of faba bean affected by N application
levels and intercropping

HAT JREE Chocolate spot 5595 Rust
Nlevel Lz it Ty i falfE T
(kg/hm?) Mono-cropping Intercropping Mean Mono-cropping Intercropping Mean
0(N) 1115+175b 568 +£232a" 842 + 106 b 389+ 120b 168 +44 b 278 £58b
45 (Ny) 1282 + 385 ab 623 +62a" 953 +221 ab 424 +£67b 211+36b" 317+34b
90 (Ny) 1572+ 46 a 730 £205 a* 1151+80a 570+ 127 a 258 +53 b 414+ 89 ab
135 (N,) 1625+207 a 812+ 192 a" 1219+ 174 a 633+26a 382+87a" 508 +41a
735 Mean 1399 + 203 683 +£173" 504 + 85 255+ 55"

T (Note ) : ¥l FI9MH + Arifis, BUEE AR T REm AR R TR R R A B0 22 5 .25 3R A Rl 2K B4R E]
VEALBRIE] 2257 3% . Values are means + SD. Values followed by different letters indicate significant differences among N treatments under the same

planting patterns at the 0.05 level; * means significant difference between mono-cropping and intercropping system at the same N application rate at

the 0.05 level.
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[FfE (P <0.05), HHAEMLEL, N~N, KFETF, [E1E
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WEE W SAEMLEL, MERERIN T &Y E
R (P <0.05)(F 3).
BT, 5N A, N~N; KPR
T AR ERKIE 1.8%~17.6%, [MVER T [ R HE

BRIE 19.0%~22.7%, {HH | [a]fF 4 55 A
(N,~N,) 5 N, b H B ARRF| B E2ER . 4 MR
K (No~N,) TR GV R s k8 29.7 g,
) f A GO R A0k 15.8 g0 R [RI/EAR
TR A R B R BN, AKOF B
i, N, K P

SRR, 7EN,. N, AKE T HfE B E R E
TOERLE IS 50.3% ., 46.6%, 7EN,. N, T3k
ik 41.8% F1 48.2%, 4 it A K-V IFEMK 46.7%.
FW/NAE 5 % G MR REAE A AR AR T R B &
HREB, FEEEARTE (N,) FEREKFE (N)
OO A LR R A BRSO AL TR AL E L (N)
AT (NS,

x2 EMERAEREKETREFR~EFM~EHRKL
Table 2 Grain yield and yield loss of faba bean affected by intercropping and N application levels

FRiy= & Grain yield (kg/hm2)

FPER= Ak (kg/hm?)

FKF ) : o
AAF Bfi¥75 Disease control A% No disease control Grain yield loss
N level
(kg/hm?) AR [ 1 AR [ 1 AR k(2
Mono-cropping Intercropping Mono-cropping Intercropping Mono-cropping  Intercropping
0 (No) 4648 £579 a 5056 + 508 a 3452 £ 406 a 4344 + 328 a" 1196 £173 b 711+182¢"
45 (N,) 4778 £419 a 5519+479 a 3337+621 a 4704 + 506 a* 1441 £215b 815 +32 be”
90 (N,) 4722 +453 a 5333+397a 3207 +383 a 4387 +515a" 1515+ 74 ab 946+ 118 b*
135 (N,) 4574+ 581 a 5167+453 a 2804 + 406 a 3904 + 350 a* 1770 190 a 1263 £ 105 a”
34 Mean 4680 + 508 5268 + 459 3200 + 454 4334 +424~ 1480 + 76 934+33°

{E (Note) : Bl hN-PIME  drifiz, KA AT RE20m AR R AT ARG AU TR 22 57 B2 5 s i Rl 0K-F T )

VEAL BRI 2257 3%, Values are means + SD. Values followed by different letters indicate significant differences among N treatments under the same
planting patterns at the 0.05 level; * means significant difference between mono-cropping and intercropping system at the same N application rate at
the 0.05 level.

®3 EERAEREKFEFTEREBNERBNERSK
Table 3 100-seed-weight and 100-seed-weight loss of faba bean affected by intercropping and N application levels

ERIEE 100-seed weight (g)

B TREUR (2)
f::fvj B Disease control APBid% No disease control 100-seed weight loss
(kg/h) i I i i e CIE
Mono-cropping Intercropping Mono-cropping Intercropping Mono-cropping Intercropping
0 (Ny) 132.6+102a 143.7+8471b" 105.0+5.7a 130.0+55b 27.6+4.7a 13.7+3.1a"
45(N)) 137.6+7.6a 157.2+78a" 106.9+63a 140.8 + 5.6 ab” 30.7+1.4a 16.4+4.7a"
90 (N,) 136.1+3.2a 159.0+2.8a" 108.0+93 a 142.7+73a" 28.1+6.1a 163+7.7a
135 (Ny) 1385+ 164 a 157.5+6.8a" 106.1£2.7a 140.7 £ 5.6 ab 324+139a 16.8+52a
V45 Mean 136.2+16.4 1543+65" 106.5+5.9 138.5+£6.0 29.7+33 15.8+2.1

T (Note ) : ¥l FI9MH + Arifis, BUEE AR T REm AR R TR R R A B0 22 5 .25 3R A Rl 2K B4R E]
VEAL PRI 2% 7 3 . Values are means + SD. Values followed by different letters indicate significant differences among N treatments under the same
planting patterns at the 0.05 level; * means significant difference between mono-cropping and intercropping system at the same N application rate at
the 0.05 level.
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g, PR AIVEAR G ARBER A5 AUDPC 2kt
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* 4 BIARBEHFMEHFN AUDPC 572 K= FE FRHEX S
Table 4 Correlation coefficients (r) between AUDPC of the chocolate spot and rust with
100-seed weight and grain yield of faba bean

5iH S BER e R T
Item Chocolate spot Rust 100-seed weight Grain yield
JRBER Chocolate spot 1
59 Rust 0.784* 1
ORI 100-seed weight —0.744" -0.526* 1
¥R Grain yield —0.794" ~0.666" 0.688" 1

# (Note) : ** —P<0.01.
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Table 5 Effect of nitrogen application rates on LER and contribution of disease control by intercropping
for intercropping yield advantage
NZE=X
FUKF HH AR LER MRS M RERIEAOY R
N level B NG Intercropping yield Intercropping yield Intercropping control
(kg/hm?) Disease control No disease control advantage advantage other effect disease and increase output
0 (N,) 1.24+0.10 aA 1.42+0.20 aA 893+ 78 ¢ 407+74b 485+23 ¢

45 (N,)) 1.20+0.10 aB 1.41£0.10 aA 1367+ 172 a 741 +63a 626 +202 a

90 (N,) 1.14+0.04 aB 1.34+0.10 aA 1180 + 185 ab 611+ 111ab 569 + 238 ab
135 (N;) 1.12+0.04 aB 1.32+0.02 aA 1100 + 56 be 593 + 170 ab 507+ 113 be
FH)Mean  1.18+0.10B 1.37£0.10 A 1135122 588 + 105 547+ 137

I (Note) : BUHNFIHE = trfE2e, BB AIR/NG FREFOR AR R AL B ] 22 5 B3, AR RS FRERZR B MBI b 2] 22
@3 . Values are means + SD. Values followed by different letters indicate significant differences among N treatments (P < 0. 05), and different
capital letters indicate significant differences between disease control and no control treatment (P < 0. 05).
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