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Effects of PASP-KT-NAA on maize leaf nitrogen assimilation after florescence

over different temperature gradients

GAO Jiao"? ,DONG Zhigiang' ", XU Tianjun'’, CHEN Chuanxiao', JIAO Liu', LU Lin', DONG Xuerui'

1 Key Laboratory of Crop Eco-physiology and Cultivation, Institute of Crop Science, Chinese Academy of Agricultural Sciences , Beijing 100081, China
2 Beijing Agricultural Machinery Testing & Extension Station , Betjing 100079, China

3 Institute of Corn, Beijing Academy of Agriculture and Forestry, Beijing 100097, China

Abstract; Northeast China is a key area for maize production, but the low temperatures often result in delayed maize growth
and slow maturity, as well as low grain quality and high grain moisture. So, to help improve maize yield, we studied the
effects of PASP-KT-NAA on maize leaf nitrogen assimilation characteristics after florescence over different accumulated
temperature regions with Zhengdan 958 and Fengdan 3 maize seeds as materials, in Heilongjiang province. The protein
content in maize leaves is low and the key enzyme activities of nitrogen metabolism are susceptible to changes in
environment, such as frost harm, etc. For this reason, the effects of different temperatures and the PASP-KT-NAA mixture
on maize NRA ('nitrogen reductive activity ) in leaf tissue has been studied in three different accumulated temperature zones
in Heilongjiang province, during 2010—2011. In field experiments, the first zone trial plot is located in the science station
of Heilongjiang academy of agriculture sciences in Harbin. lis general accumulated temperature is = 2800°C, but the
accumulated temperature in the maize growing season in 2010 and 2011 is 3154.2°C and 3004.2°C, respectively. The

second zone trial plot is located in the science station of Heilongjiang Academy of Agricultural Sciences in Suihua City. Its
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general accumulated temperature is =2600°C , but the accumulated temperature in the maize growing season in 2010 and
2011 is 2901.8°C and 2885.0°C, respectively. The third zone trial plot is located in Yi’an County. Its general accumulated
temperature is =2400°C , but the accumulated temperature in the maize growing season in 2010 and 2011 is 2728.3°C and
2602.6°C, respectively. The results showed that: (1) The NRA, NO; content, leaf nitrogen content and chlorophyll
content were affected by temperature, in zone order of I> Il >1ll. After PKN treatment, FDTR and ZDTR ear leaf NRA in
the three accumulated temperature zone were significantly higher than that in the water control and leaf nitrogen content and
chlorophyll content was higher than the water control. The average of the ear leaf free amino acid of the two maize varieties
performed “up-down” trends with the growth process, and reached its maximum 20 d after florescence. The soluble protein
of zone I tended to decrease with the growth process, with zones II , and Il firstly increasing then decreasing with the
growth process, reaching its maximum at 10 d after florescence. After PKN treatment, ear leaf free amino acid and soluble
protein in samples from zone I, Il and Il were significantly higher than the water control; (2) The grain yield of zone I
was higher than that for zone II and II. PKN treatment raised grain yield higher than those of the water control. The
increased rate of ZDTR yield in zones I, I and Il in 2010 and 2011 were 3.09%—8.81%, 4.61%—10.91%, 5.91%—
13.51%, respectively. The increased rate of FDTR yield in zones 1 , II and I, in 2010 and 2011 were 2.43%—5.19%,
3.03%—6.01%, 2.57%—4.62% , respectively. PKN treatment improved the maize ear leaf nitrogen assimilation key
enzyme activity and its product content over different accumulated temperature regions, promoted nitrogen assimilation

normally under low temperature conditions and eventually increased yield.

Key Words; maize; accumulated temperature zone; leaf nitrogen assimilation; PASP-KT-NAA; yield
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Table 1 The base condition of three experimental point in

Heilongjiang Provence

s MRE( D) k(D) ez (1)
Content Haerbin( 1 ) Suihua( II) Yian( ')
= /0
%ﬂ/% 0.15 0.14 0.15
Total nitrogen
AR/ (mg/ kg
HHA (me/ke) 125.80 122.80 128.80
Available nitrogrm
R e/k
BABE (me/ k) 34.46 35.52 33.56
Available phosphorous
B/ (me/ k) 127.74 120.24 122.24
Available potassium
3 [
7ﬁ+}1)ﬁ/ & 2.38 2.42 2.47
Organic matter
pH 6.50 6.70 6.60
[—I0. T—MAEN Accumulated temperature zone of I —TI

PKN(PASP-KT-NAA , PKN) i i [E 4\l B} 24 B
VEYIRF2AF 58 BT A 15 28 P AR ], SRR VTR 5
MARFL T LA BRI w A PR
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A MRS 4 H 28 SR, 9 A 26 SR &4k 4 H
29 SHEF 9 A 29 SOk K% 5 A 8 SHERN,9 H
28 SR,

T 5 B[] R TP A6 L 348 AR FE A A [] ) 2
BREERIARIC, TAEJS A5 10 d BURE 1 W (BRI ) 5 TR
FORVRJG A —20 °C kAR it 47 5 00 A B AR, NR

FEAT 900 B, BB
1.4 WEWH
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x2 BRIAINREFEREHSEMHENTLER
Table 2 The Active accumulated temperature of three experimental point after florescence in Heilongjiang Provence

PR

JR—— ik HCREIE] B Sampling interval
temperature Temperature
Jones /C 0—10d 10—20 d 20—30 d 30—40 d 40—350 d 50—60 d

FH3 I R HT 27.35 27.23 27.15 23.44 24.20 20.28
AR LT 23.68 20.56 23.68 18.88 16.65 14.33

H ¥ ADT 26.03 23.91 25.18 21.48 20.73 17.43

TG SRR AAT 260.30. 239.06 251.84 214.79 207.29 174.33

II R IREE HT 27.08 26.95 24.81 23.40 23.14 19.83
AR LT 24.32 21.14 18.15 18.00 13.51 10.09

H ¥R & ADT 25.35 23.77 21.22 20.94 17.39 13.95

TG SRR AAT 253.52 237.67 212.22 209.36 173.94 139.54

il IR HT 26.31 25.74 20.57 23.63 16.99 18.70
AR LT 20.21 21.95 17.34 14.45 9.57 7.58

H ¥R ADT 23.40 23.89 18.91 20.00 14.49 12.26

TG SRR AAT 233.96 238.95 189.10 199.98 135.37 106.45

H B 958 I Fem g °HT 27.23 27.15 23.44 24.20 20.28 19.41
AR LT 20.56 23.67 18.88 16.52 14.33 11.02

H 3438 ADT 23.91 25.18 20.48 21.73 17.43 13.46

TG SRR AAT 239.06 251.84 204.79 217.29 174.34 148.14

II IR HT 24.30 26.95 24.30 23.13 19.74 19.83
AR LT 18.00 21.14 18.00 18.95 12.05 10.09

H 3435 ADT 20.37 24.11 20.15 21.56 16.29 13.08

TG SRR AAT 203.7 241.12 201.48 215.57 162.85 130.77

m BRI E HT 25.19 25.74 20.68 23.63 18.70 13.80
FeAlGIR B LT 20.22 19.34 17.35 13.33 11.68 7.58

H ¥R ADT 22.54 22.97 18.63 18.68 14.88 11.58

THEHAUE AAT 225.44 229.77 186.30 186.78 148.78 112.18

2.2 BHEZOKFIX AR EARFEA M NRA B KRFR(r;=0.26" 57, =0.25"5r,,=027"), [ Y
PAERN HE 058 g NRA &iEm FHEHR 35, 1 MAE
NRA B el 1 s, [ iR Em T 0. 355 TAER 958,

Il ,NRA 55ARREE, H #1E 5, 3 s BUR 2 35 4

—— FPEA9S84L B —8— ¥ 958X HR
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Fig.1 The effect of PKN on NR activity of ear leaves of two maize lines in three accumulative temperature regions
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Fig.2 The effect of PKN on nirate nitrogen content of ear leaves of two maize lines in three accumulative temperature regions

2.4 FMEHKRIRA A RO T KB 0 07 3 b
& 1 R R
AT 2 1P

AR E K 3 s, R (E
WMEEA G 1I0d A, HIIEm T 1. ;46520 d

—— FRHLOSS b B
—h— FHISAEAL

RV N | T P2 o B o O N o | 971 B8 9125
%o FIVPERR o i 5 e T IR B, H R
JE S BRI A KR (1 =0.5977 57y,
0.627" 57,y =0.62"" 3r,,=0.62")

—a— FRHOSSXTHR
— FHISXH

HE% 30 I 35 I 50 I
& 2011 2010 30 2011 2010 45 2011 2010
L0 40
en
S 20 25 35
“z 30
15} 20
g{ £ 15 25
# 2 15
= o 20
2 10
T2 10 15
<9 5 10
w) 0 S S S S Y S S S S S W AV S S S S S S S S S S S 0

01020304050 01020304050

&3

0 10 20 30 40 0 10 20 30 40

UACPN

Days after florescence/d

RFHAFMARRET EXEUMATAEEE S ENREEMN

Fig.3 The effect of PKN on protein content of ear leaves of two maize lines in three accumulative temperature regions
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