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Table 1 The treatment method and code of test
(g™
e AT 5 R R %
Treatments Mass of Mass of Mass of
straw humic acid urea fertilizer
SINIHAI 25 10 0.2
SINOHAL1 25 10 0
SIN1THAO 25 0 0.2
SINOHAO0 25 0 0
SONTHAT1 0 10 0.2
SONOHAT1 0 10 0
SONTHAO 0 0 0.2
SONOHAO0 0 0 0

1.2.2 MEAB AF %  FAXIEFEY DD FH
HEWI(D2) 73 51 MO . H B A 5 em % BE Al A
5 emAb B 4 38, FE BE B 5~ 10 em 2 Ml 10~
15 em+ 25 R A £, A R XI5 8
D5 B EC A 40 BRI B B . IR AR [
IR KA AR , I 00 2 B AR A R L R AT R
R AERA N 110 CAF 1 h s 80 CHE+ =
HE RAEZFREGHRE@TE ALK TE.,

2 BRI 2522 10 O 5 R FH G A 32 I 4 s
W3 T ) A R AR R W AR i (SOD) I 4 5 R
FH A B By B (0 32 00 2 2 4204k 9 Bl (POD) 1 44 5
SR FH 6 e 48Pk 72 I 2 M PR B F A 3% (SAR)
TE;RAmMMAREOEZREAENE N —
[ (MDA & i, 2 B [ B} 2% B g fE ) A4 28
WFEE BT B 5 3 » R 43016 016 B 32 0 22 2 TN 4 g
fift G (PAL TE PR . 4 18 BB L 40 BRIk £k B 2K
HRAMBEERENE., HEMEYERESETHE
WA S R Z
1.2.3 ##EH»H  FH WPS B IT4 R,
SPSS Statistics 25 #4178 481 #r .
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Fig. 1 Effects of maize straw with nitrogen and humic acid on soil microbial biomass at maize jointing stage(left) and

tasseling stage(right)
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Fig. 2 Effects of maize straw with nitrogen and humic acid on soil actinomycetes number at maize jointing stage(left) and

tasseling stage (right)
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Fig. 3 Effects of maize straw with nitrogen and humic acid on soil bacteria number at maize jointing

stage (left) and tasseling stage (right)

g 10 D1 §S10S0
S

B
T%s
=)
5
Y
-
&S
=
I
"

e

AbFH Treatments

a 10 D2 NS1 Oso
g~

:‘HST_““S- a
E2 6

EC

RS b
2% 4 e

e X

e ‘
#ﬁ\

W 0 1 ‘A J

AbFH Treatments

PR 4 AT THC G R0 2% 55 A A R0 5 R4 1 30 () i B30 (A7) e S 250 1 50 1) 5

Fig. 4 Effects of maize straw with nitrogen and humic acid on soil fungus number at maize jointing

stage (left) and tasseling stage (right)
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Table 2 Effects of maize straw with nitrogen and humic acid on oxidation resistance of maize seedling

A A ALz AL i E AL Y POD/ N MDA/
g LUEL SAR/(;;g'gl'FW) SOD/(Usg!+FWemin') (Uemg!'+FWemin!) (nmoleg!'+FW)
Stage Treatments

S1 SO S1 SO S1 SO S1 SO

KW N1HA1 1.41 ab 1. 40 ab 1. 36 ab 0.98 b 0.62 ¢ 0.48 ¢ 7.45 ab 8.21 a
Jointing stage  \1hgA0  1.39ab  1.36b  1.29be  1.67ab  0.98b 1.32 a 5.80 cd  4.96 cd
NOHA1 1. 40 ab 1. 39 ab 1. 38 abc 1. 26 be 1.03 b 0.98 b 6. 45 be 5.96 cd

NOHAO 1.42 a 1.36 b 1.03 b 1.82 a 0.97 b 1.40 a 7.74 ab 4.52d
il A 19 N1HA1 1.44 a 1. 40 ab 0.82 b 1.13 ab 0.67 b 0.32d 7.12 a 6.70 ab
Tasseling stage A0 1.41ab 133 b 1.12ab  1.44a  0.83a 0.47 ¢ 6.62ab  5.89 be
NOHAT1 1.43 ab 1.33 b 1.22 ab 1.37 a 0.87 a 0.85 a 7.13 a 5.18 cd
NOHAO 1. 37 ab 1. 36 ab 1. 14 ab 1.18 ab 0.84 a 0.82 a 6.11 abc 6.66 ab
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Effects of maize straw with nitrogen and humic acid on PAL activity of seedling at maize jointing

stage(left) and tasseling stage(right)
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Fig. 6

Effects of maize straw with nitrogen and humic acid on dry weight of seedling at maize jointing

stage(left) and tasseling stage (right)

2.4 EREHREGHUESIEREDHEX
S
Hi 2 3 AT LR A 5 v $A01 300 oA 2 3 )
SAR 595 9] sl Al 3] MDA &5 4 \PAL 6 1 2
BN IR A O L BT U R A ) MDA 5
54T W el ) PAL T PR AR 0 5 i I 3 IR

HASC, AT L SAR BUR T 80T 40 B i A . i
T ERAEAR RO RO R . A SO WA AR
~EE G A ) 0 T M B W AR OGS
T 300 20 T 50 S A 3 TR OC b M) T S
eI i 2 R R B B OC, T T S RS
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Table 3 Correlation analysis between systematic resistance of maize plants and soil microorganisms

. B ) FE Dry weight AR T A 2 SAR N MDA R R 2 M PAL
MEFRAR  IUREmE " " p— " p— —
Measuring  Sampling EL g Jib e 391 T Jrly i 1 SR il 39 AT il 9
item period Jointing Tasseling Jointing Tasseling Jointing Tasseling Jointing Tasseling
stage stage stage stage stage stage stage stage
SAR L& —0.099 —0. 287 1. 000 0.565 0.895* * 0.231 0.807* 0.143
EiliRid —0. 144 —0.070 0.565 1. 000 0.517 0.885" 0.511 0.741*
MDA FL 0. 306 —0.063 0.895" * 0.517 1. 000 0.263 0.899* * 0. 364
il 2 9 —0.100 —0.058 0.231 0.885**  0.263 1. 000 0.183 0.729*
PAL e 1 0.413 0. 265 0.807* 0.511 0.899* * 0.183 1. 000 0. 440
S A 1 0.422 0. 390 0.143 0.741* 0. 364 0.729* 0. 440 1. 000
HIA W —0.718"% —0.611 0.742* 0.431 0. 382 0.159 0.301 —0. 252
Fungus Eiipaia| 0. 640 0.476 —0. 664 —0.599  —0.369 —0.375 —0. 368 0.026
BN e 0.214 —0.211 0.223 —0. 297 0.297 —0.223 0.072 —0. 346
Bacteria Sl 2 159 0.853* * 0.582 —0. 224 —0.132 0.177 0.098 0.124 0.352
e E &R 0. 305 0. 326 —0.353 —0.719*  —0.303 —0.562 —0. 235 —0.589
Actinomycetes i #fi: 1} 0. 340 0.772*  —0.468 —0.016  —0.384 0.152 —0.16 0.242
W R 2R B E KT (P<0. 01 #il P<<0.05).
Note; * * and * indicate significant difference (P<C 0. 01 and P<Z 0. 05).
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Effects of Maize Straw with Nitrogen and Humic Acid on Systemic

Resistance and Soil Microbe at Maize Seeding Stage

GUO Wei,MA Chuan-fang, MA Qian, HU Hui-ying
(Heilongjiang Bayi Agricultural University /Heilongjiang Provincial Key Laboratory of Modern Agricultural

Cultivation and Crop Germplasm Improvement,Daqing 163319, China)

Abstract ; Straw decomposition process after returning to the field has both short-term and long-term effects on
physical and chemical characteristics of soil and crop growth. Therefore, it is a key issue to improve the
technical efficiency of straw returning to the field by adopting straw returning measures to alleviate the adverse
effect of straw decomposition on seedlings growth in the current season. In this study, the effects of straw de-
composition on crop system resistance and soil microorganisms were taken as the starting point. The amount of
the

ammonia-lyase(PAL) of maize were studied while straw returning to the field with humic acid and nitrogen fer-

soil fungi, bacteria and actinomycetes, and activity of antioxidant system and phenylalanine

tilizer by pot experiment. The results showed that the amount of actinomycetes,fungi and bacteria decreased,
which affected the growth of soil microorganism compared with the treatment without adding straw. The appli-
cation of nitrogen fertilizer or humic acid reduced the amount of bacteria,actinomycetes and fungi. Therefore.

the total soil microorganisms significantly reduced by 29. 3% and 42. 7% , respectively,and the mixed applica-

tion of nitrogen fertilizer and humic acid significantly reduced by 63. 2% compared with only adding straw at
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maize jointing stage. The activity of superoxide dismutase (SOD) and peroxidase (POD) significantly reduced
compared with the treatment without adding straw, and the accumulation of superoxide anion radical (SAR)
significantly increased malondialdehyde (MDA) content and PAL activity by straw application at jointing stage
of maize, while the application of nitrogen fertilizer resulted in further decrease of SOD and POD activity and
the increase of MDA content. Straw application had little effect on the antioxidant system of seedlings at maize
tasseling stage,but the mixed application of nitrogen fertilizer and humic acid significantly reduced the POD ac-
tivity. Compared with only adding straw,straw application decreased PAL activity by 26. 8% at maize tasseling
stage,however, humic acid or nitrogen fertilizer with straw application significantly increased PAL activity by
69.3% and 60.1% respectively,and the application of straw mixed humic acid and nitrogen fertilizer increased
PAL activity by 76. 2%. Straw application decreased by 28. 3% compared with the treatment without adding
straw at maize tasseling stage, however, humic acid, nitrogen fertilizer and mixed application significantly in-
creased dry weight compared with only adding straw by 24. 4% ,59. 2% and 28. 2% , respectively. Therefore,
the application of nitrogen fertilizer and humic acid can be used as a supporting measure for the technology of
maize straw returning.

Keywords: maize straw; humic acid; nitrogen fertilizer; soil microbe; systemic resistance
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