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Effect of Different Water and Nitrogen Management Models on
Nitrogen Metabolism Enzyme Activities of Roots in Late Growing
Period and Yield of Rootbox-Grown Wheat
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(College of Life Science, Henan Normal University, Xinxiang, He'nan 453007, China)

Abstract: In order to explore the physiological mechanism of nitrogen metabolism in wheat roots after an-
thesis under field management models that integrated by differnet water controls and fertilizer manage-
ments, provide theoretical basis and technical support for improving nitrogen use efficiency and realizing
high yield and good quality in production, we determined the activities of glutamine synthetase (GS), glu-
tamate synthetase (GOGAT), glutamic-pyruvic transaminase (GPT) and nitrate reductase (NR) in roots
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of different soil layers (0—20 cm and 20—40 cm) after anthesis (0, 7, 14, 21, 28 d) under three manage-
ment models at different yield levels [high-yield and high-efficiency model (HH), high-efficiency model
(HE), super high-yield model (SH) ] by using Aikang58 that planted in root-box. The results showed
that: (1) the activities of nitrogen metabolism enzymes in roots of 20—40 cm soil layer were higher than
those of 0—20 cm in late stage of wheat growth; the activities of four nitrogen metabolism enzymes in
roots of two soil layers under HH model were significantly higher than those of SH and HE models, but
there was no significant difference between SH and HE model in most periods. (2) GS activity in roots of
two soil layers under three models showed a tendency of “down-rise-down”, and reached a peak at 14 days
after anthesis, then decreased. (3) Compared with SH and HE models, the GOGAT activity intensity and
maintenance time in roots under HH model were higher than those under SH and HE models; GPT activi-
ty in roots of two soil layers under HH and SH model had no obvious change from anthesis to 7 days after
anthesis, but decreased rapidly from 7 days to 14 days and remained at a certain level from 14 days to 28
days. (4) NR activity in roots of two soil layers under three models decreased more slowly from anthesis to
21 days after anthesis and decreased rapidly from 21 days after anthesis to 28 days after anthesis. (5)
There were significant differences in grain yield and its components among three models, and grain yield of
HH model was significantly higher than that of SH and HE model. The study showed the reasonable culti-
vation model could better coordinate the physiological activities of the upper and underground parts of
wheat, and then guarantee the high yield. Furthermore, the root nitrogen assimilation ability of HH mod-
el was the strongest and its yield was the highest.

Key words: wheat;cultivation patterns;late growing period;roots;nitrogen metabolism enzymes;grain yield
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The information of water and fertilizer management of 3 models

Ak} 45 B Fertilizer management

NIEAHAE HE

Fertilizer ratio

it e 7y =X

Fertilizer model

PRFE 32.01 g/4f . WE R — & 33. 74 g/#.
S PP 10,97 o/F . B BR BF 0. 825 ¢/%f
(N:P:K:Zn=25:18:8:1)

Urea 32. 01 g/box, diamine phosphate
33. 74 g/box,potassium chlorite 10. 97 g/
box,zinc sulphate 0. 825 g/box

JRZ 19.55 /4 . B MR — % 28. 09 g/46 .
S4B 13.70 g/4H(N = P+ K=15:10:

Urea 19. 55 g/box, diamine phosphate
28.09 g/box, potassium chlorite 13. 70

JR3E 24.50 g/Ff . WEFR — Wk 22. 52 ¢/Ff .
SALHN 6. 85 o/ A . Bl MR BF 0. 825 g/Ff (N
fP:K:Zn=18:12:5: 1)
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. . - Before planting+
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o B A+ 4R 10+

e A R e 10

High-efficiency 450 Before planting+

(HE) jointing period—+
flowering period 2/box

o 4 9400+

e e RO R JFEW
High-yield and 450 Before planting+

high-efficiency(HH)

jointing period—+
flowering period

Urea 24. 50 g/box, diamine phosphate
22.52 g/box, potassium chlorite 6. 85 g/
box. zinc sulphate0. 825 g/box

P K AE 43 i it - N AR I it 4096 . 2 B 38
i 40 %6 , Z A 3B Jiti 20 %6

Total phosphate, total potassium and 40%
nitrogen as the basis, then dressing 40%
and 20% nitrogen in starting period and
booting period., respectively.

P K B 4= 3 % fiti » N AE JiE it 50 %6, 4K 45 4]
B it 50 %6

Total phosphate, total potassium and 50 %
nitrogen as the basis, then dressing 50%
nitrogen in jointing period.

P UK B 4 3 5 it . NOJE i 3026, #& 1 41
JE it 7026

Total phosphate, total potassium and 30 %
nitrogen as the basis, then dressing 70%
nitrogen in jointing period.
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GS activity in wheat roots under different water and fertilizer management models
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Fig. 2 GOGAT activity in wheat roots under different water and fertilizer management models



12

FEWWR 55 AR AR T A (] K A 4 B 0k /I 22 28 7 AR AR A O e 05 1 T 7 B Y 5 T

2271

TAEP R Y EAR R B AR AR . K 3 KRR TE
AR HH fit SH & 58E8F 2 A~ 12/ E
AR GPT 1 1 742 fb i 5548 — 30, B I 46 19 31
5 7 d A8 TR I 1 RS Wl R .2 A S
FRPE—EKF . H HH B R B G 7 2 % % T SH
BT HE #58RXTF 2 M L2 MR R GPT i1k
—HEZE TS, T HH M SH #=05
RS 7 d i EER AR GPT {4 W 3%
BT TR RMERE 7 d 2R, FERR R
Bl Em T L2 XUW TRERRN GPT & H7E
I 7TdZE RS, ol UL, HH fil SH 4%
BT 2 A 2/ANEMR R GPT 1 M i e K A8 b
WEFEAC G 1~2 JE P, d B S 0 300 2 /N 22 AR it
M) — AT B A S AN R N, HH AT
2AEEMAN GPT HH¥ R #E & T SH 1 HE
B, H HH F1 SH B0 F 2R R 09 GPT i P78
HERWRER RN AR, XSF 2R T TERR
7L F e 6 0 R R R ) AR RE o e e 2R R
Hirp ) B i

2.4 KEEEEAWREAMENZRE NRFY
%I

NR fE Ry /N 22 B2 AC 2 72 v i) 5C S il , Xof A
TR AR 2 0 W RN B Ak A B Rt R 4 AT
AL3FMEMBAXT 2 N EM/NERFR NR G
FETFAE W B A e o i B G 2R T S R 0 A S T 32
MK HETFMEIRG 21 d TSR, EEE
21 d #l4E)5 28 d FRERE ., X F SH F1 HE #X
M5BT 28 d, AR 2 A~ 2R R NR
TG PR A (R0 A W 35 25 S o (H P RS X Y B 2 IR
F HH 0., TEMRRMN NRIGHEEGHEAT
MR R ES T LERAR, B ARSI ®
T TREGERR LERREE., U LS REW.T
JEMRZR M NR GRS FZR R, I E 4 F 5
e T e HA 18, HEMERAET 2 M+
JEMR R NR I PR I A6 F b 0 22 0 B B X
VIR /INAE AR B AR KB B AR 3R R A TR 3k 1Y 18
JRURE 1 2 WU 5 T B M 0 A 40 2 R ALk 2
AT B AR RO AR R 2 i E AR PT L.

OHE OSH EBHH
141 147
r 12f
£
LZEIT 101
TEr 8t 2 8t
& 8w
e 67 6r
OE 3
O E 4f at
=
< 27 2r
0d 7d  14d 21d 28d 0d 7d  14d 21d 28d
0~20 cm 20~40 cm
T JRIREE M A )G RE
Soil depth and days after anthesis
B3 AFKALA BT NER A GPT G PR b

Fig. 3 GPT activity in wheat roots under different water and fertilizer management models
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Fig. 4 NR activity in wheat roots under different water and fertilizer management models
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Table 2 Yield and yield components under different water and fertilizer management models

Pattern Spike number (ears/box) Grain per spike (particle/spike) 1 000-grain weight/g Yield (g/box)
SH 316. 80b 24. 20c¢ 40. 28¢ 334.11c
HE 336. 60a 27.87b 47.43a 422.80b
HH 339. 35a 35.07a 44, 31b 487. 24a

T < [ 9 A 1) 5 B R AR B MITE 0. 05 /K P 75 d 25 1k 22 S

Note: The different normal letters within the same column indicate significant difference among patterns at 0. 05 level
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