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Abstract: A total of 21 different disease-grading summer maize groups were formed by fixed-point
natural infection of maize brown spot in the field, and mass loss estimation models of single ear mass
and 100-grain mass were constructed by stepwise regression with DPS software. The mass loss esti-
mation models of single ear and 100-grain were Y = -4.012 +0.377X, - 0. 228X, + 0. 694X, -
0. 144X, and Y=-4.536+0. 173X, +0. 188X,+0. 248X,-0. 034X, , respectively, where Y was yield
loss rate, X, was the disease index at flowering stage, X, was the disease index at pollination stage,
X, was the disease index at filling stage, and X, was the disease index at dough stage. The meas-
ured relationships between the disease indices at different growth stages and the mass loss for single
ear and 100-grain coincided well with the modeling results. Maize brown spot directly affected the
net photosynthetic rate of ear height leaf and the activities of RuBP carboxylase and PEP carboxyl-
ase. The higher the disease-grade, the lower the net photosynthetic rate and the activities of the two

enzymes were.

Key words: maize brown spot ( Physoderma maydis) ; yield loss; model construction; photosynthe-
sis rate; photosynthetic carboxylase.
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Table 1 Effect of disease index gradient at various stages on corn mass of single ear and 100-grain at different growing

stages

S G TS EL Disease index i Single ear B KL 100-grain

Group TFAE] Bk TSR e Bkt EiPES Bk EPES

No. Flowering Pollination Filling Dough Mass Loss rate Mass Loss rate
stage stage stage stage (g) (%) (g) (%)

1 Om Om Om 3.3m 203. 1 0.4 36. 1 1.1

2 01 0l 8.71 13.31 202.7 0.6 35.5 2.8

3 Okl Okl 18. 3kl 29. 3kl 201.4 1.3 34.8 i

4 0jk 0jk 30. 55k 38. 3jk 199.7 2.1 30.5 16.5

5 8. 2ijk 14. 6ijk 13. 33ijk 17. 5ijk 199. 6 2.1 34.7 .9

6 13. 6hij 23. Ohij 22. 9hij 27. 8hij 189.8 7.0 33.7 7.8

7 17. 4hi 22.2hi 29. 3hi 30. 3hi 185.2 9.2 31.7 13.3

8 20. 9gh 29.4¢ 29.9gh 33.0gh 182.9 10.4 31.8 12.8

9 24. 6¢g 29.4¢ 33.5¢g 35.7¢g 178. 6 12.5 31.0 15.1

10 27. 6fg 32. 1fg 34. 8fg 37. 8fg 176.2 13.6 29.9 18.2

11 30. 7 36. 4ef 42. 2e 42. 6ef 170.0 16.7 28.1 22.9

12 35.5e 37.9e 40. 8ef 42. 8ef 169. 4 16.9 27.8 23.9

13 38. lef 39. 2e 39. 2e 40. Oef 165.9 18.7 27.7 24.2

14 40. Odef 44. 8def 45. 6def 41. 8def 163.7 19.7 27.3 25.2

15 43.3de 46. 0de 49.9de 51.2de 162. 1 20.5 26.8 26.6

16 46.2cd 44.1d 45.2d 53.2cd 161.3 21.0 26.5 27.4

17 47.3cd 48.3cd 53.3cd 55. 0cd 156.5 23.3 26.2 28.2

18 49. led 48. 3cd 47.8cd 53.0cd 160. 8 21.2 25.6 29.9

19 52.7¢ 51.7¢ 53.0c 55.0c¢ 151.6 25.7 24.5 33.0

20 56. 4b 56.7b 56. 4b 60. 0b 143.9 29.5 23.0 37.1

21 61.8a 66. 7a 75.0a 78.3a 128. 6 37.0 19.7 46.2

CK Om Om Om 0m 204.0 - 36.5 -

[RI B[] 7B 2 7 Al B ] 22 57 i 2% ( P<0. 05 ) Different letters in the same column meant significant difference among treatments at 0. 05 level.

xR2 BHFRFREREHSERFEREIWEIALRE
Table 2 Regression equations of the disease index and corn
yield loss

iny [ 5975 it LIPS P

Model Regression equation r

A Y=-4.012+0.377X, -0.228X, + 0.948 <0. 001
0.694X;-0. 144X,

B Y=-4.536+0. 173X, +0. 188X, + 0.919 <0. 001

0.248X,-0. 034X,
A AR FEFIRBIA Loss estimation model of 100-grain mass; B HfH
FURAR AT Loss estimation model of the ear mass. X, : FFAEHIR1E
F8 %X Disease index at the flowering stage; X, : AR H 54X Disease
index at pollination stage; X : M IWIGTEHEEL Disease index at filling
stage; X, : WSS FE 4L Disease index at the dough stage; V. Jii
1 Mass yield loss rate. T [f] The same below.
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2 N TAERNG 15 D HERNIN X BV BEAR 95
40 BE 5 LB A5 48 3000 0 17 A 35 0, 6 oK PR o
(#6) M RIE (F7) BB HIE AR, PRk
FE2.0% ~43.7% , H R EBIK HAF4. 0% ~45.6%.

Table 3 Partial regression coefficient and significance of the model

AL EERS BRI 100-grain mass BT Single ear mass
Disease index (I8 H 2 5k ¢ P AEUEEX/§ t P
Partial regression Partial regression
coefficient coefficient

X, 0.433 1.920 <0. 001 0. 406 1.775 <0.001
X, -0. 261 1. 081 <0. 005 0. 409 1.793 <0. 001
X; 0.527 2.481 <0.001 0.408 1.785 <0.001
X, -0. 149 0. 605 <0. 005 -0.071 0. 286 <0. 005
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Table 4 Path coefficient of the 100-grain mass loss and dis- Table 5 Path coefficient of the single ear mass loss and dis-
ease index at different growing stages ease index at different growing stages
A5 R X X, X, X, A5 R X X, X, X,
Factor Direct Factor Direct

coefficient coefficient
X, 0. 584 -0.344 0. 878 -0. 169 X, 0.319 0. 338 0.374 -0.047
X, -0. 349 0.576 0.874 -0. 166 X, 0.342 0.315 0.372 -0. 046
X5 0.942 0. 544 -0.323 -0. 185 X5 0. 401 0. 298 0.318 -0.052
Xy -0. 188 0.524 -0.308 0.928 Xy -0. 053 0.287 0.302 0.395
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Table 6 Validation result of the single ear mass loss model

INX G X, X, X, X, LiNE Y58 O TS TPNE SIS TP X2 P
Plot No. Single ear mass Actual loss  Theoretical
(g) rate (% ) loss rate

(%)
1 8.5 17.1 18.3 21.5 163.7 3.9 4.1 11.2 >0. 1
2 10.5 14.7 15.3 18.7 167.0 2.0 3.3
3 15.6 19.1 23.0 24.2 155.5 8.8 6.8
4 18.6 21.2 27.9 31.9 149.7 12.1 8.7
5 23.1 27.8 38.2 38.1 140. 4 17.6 13.1
6 27.2 32.3 34.5 37.5 138.4 18.8 13.7
7 30.5 36. 1 45.3 48.1 132.3 22.4 17.4
8 35.4 39.1 39.9 46.0 135.1 20.7 17.5
9 38.5 31.7 37.9 36.0 134.8 20.9 16. 4
10 41.4 45.3 50.0 49.5 131.6 22.8 22.1
11 45.2 51.5 55.4 60.2 127.5 25.2 25.0
12 48.3 53.5 55.1 63.6 121.2 28.9 25.7
13 54.1 57.6 63.3 66.9 115.8 32.1 29.4
14 58.8 63.8 68.5 68.2 109.3 35.9 32.7
15 72.0 82.7 84.0 88.7 95.9 43.7 41.8

®7 EXBHERIERHEITER

Table 7 Validation result of the 100-grain mass loss model

N X, X, X, X, TR ShBUCR MEBRE ¢ Z
Plot No. 100-grain Actual Theoretical
mass (g) loss rate loss rate

(%) (%)
1 8.5 17.1 18.3 21.5 35.9 4.0 .9 15.1 >0. 1
2 10.5 14.7 15.3 18.7 36.2 3.3 .5
3 15.6 19.1 23.0 24.2 33.9 9.4 10.0
4 18.6 21.2 27.9 31.9 32.4 13.5 12.9
5 23.1 27.8 38.3 38.1 30.5 18.4 19.4
6 27.2 32.3 34.5 37.5 31.3 16. 4 17.4
7 30.5 36. 1 45.3 48. 1 28.6 23.7 23.8
8 35.4 39.1 39.9 46.0 29.2 22.1 21.5
9 38.5 31.7 37.9 36.0 30.3 19.1 24.4
10 41.4 45.3 50.0 49.5 28.2 24.7 28.9
11 45.2 51.4 55.4 60. 2 27.2 27.3 31.2
12 48.3 53.5 55.1 63.6 27.0 27.8 31.2
13 54.1 57.6 63.3 66.9 25.4 32.1 37.6
14 58.8 63.8 68.5 68.2 23.2 38.0 41.4
15 72.0 82.7 84.0 88.7 20.3 45.6 49.9
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Fig. 1 Effect of corn brown spot on the net photosynthetic rate
of ear height leaf (mean+SE).

A FFAEW] Flowering stage; B: #2431 Pollination stage; C. 3¢ Fill-
ing stage; D . B2 Dough stage. FI5] The same below. 0 ~35 . B2
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e
ﬁE.E'bo
#38-
S
S -
mm8
L

2

PEP MR ALBEIE
PEPCase activity

(umol CO, + h™' + g" FM)

0 i 2 3 2 s
B Disease grade

2 FRMBBEH AL RuBP SR ILEG I PEP JR LAY 5

Mg

Fig. 2 Effect of corn brown spot on the RuBPCase and PEP-

Case of ear height leaf ( mean+SE).
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