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Effects of combined application of nitrogen and phosphorus on diurnal variation of photosyn-
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Abstract; Taking super high-yielding wheat cultivar Jimai 22 as test material, a field experiment
was conducted to study the effects of combined application of nitrogen (N) and phosphorus (P) on
the diurnal variation of photosynthesis at grain-filling stage and the grain yield of the cultivar. In
treatments CK ( without N and P application) and low N/P application (225 kg N+ hm™ and 75
kg P - hm™), the diurnal variation of net photosynthetic rate ( P,) was presented as double-peak
curve , and there existed obvious midday depression of photosynthesis. Under reasonable application
of N/P (300 kg N - hm™ and 150 kg P - hm™, treatment N,P,) , the midday depression of photo-
synthesis weakened or even disappeared. Stomatal and non-stomatal limitations could be the causes
of the midday depression. Increasing N and P supply increased the P,, stomatal conductance
(G,), stomatal limitation value (L,), and transpiration rate (T.). Fertilizer P had less effects on
the photosynthesis, compared with fertilizer N. When the P supply was over 150 kg + hm™, the
increment of P, was alleviated and even decreased. Among the fertilization treatments, treatment
N, P, had the highest P

peared that fertilizer N had greater regulatory effect on the diurnal variation of photosynthesis, com-

G, and water use efficiency, being significantly different from CK. It ap-

n?o

pared with fertilizer P, while the combined application of N and P had significant co-effect on the
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P,, G., and T.. A combined application of 300 kg N + hm™ and 150 kg P - hm™ benefited the

enhancement of P, and grain yield.

Key words: combined application of nitrogen and phosphorus; super high-yielding winter wheat;

diurnal variation of photosynthesis; yield.
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Fig.1 Diurnal variation of environmental factors at grain-filling

stage of wheat ( mean+SE).
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Fig.2 Effects of combined nitrogen and phosphorus fertilizers
on diurnal variation of net photosynthesis rate (P, ), stomatal
conductance ( G, ), intercellular CO, concentration ( C,) and
stomatal limitation value (L) of super-high-yield wheat ( mean+
SE).

CK: X} ## Control; Ny : 225 kg N - hm™?; N,: 300 kg N - hm™?; P, .
75 kg P,Os « hm™; P,: 150 kg P,05 - hm™; Py 225 kg P -
hmi2 Os. “F[A] The same below.

RIS I R T E g0 e, NG G,
FIREAR , (AR T 2. A AL BRIA] DL N, P, Ab 3 R 250 2R
AP, BA BEIE X N G, AR 3
YRR

22.3C, ML, HE 2w M, C HEAZLRS P,
G, A R G G g 2, 7R R A G



2548 A

M

TR

21 4

e H Al Bsf B] 7, 1100 22 A7 8 B 4 (256 wmol
CO, » mol™) )5 & LT #,14.00 H HIE(E
(280 wmol CO, - mol™ ), 15:00 /=47 33k FK 7%
(271 pmol CO, + mol™). XA B MYET RIS P, 1
G, WEAEARXT I, AR — 35 (AR (b AR [R) 25 T L, 1Y)
HARLRLEE S ¢, A A BETCHEXS C, A 52 e Sy
Tt 0 T LA R /N2 X B TE] co, B AT BE T, LA
N, AbHEXF CO, I HBE 7 041G WR 5K 5 [ sl it Al 1)
R nr iR Co, MIRIFHBE ). Ty 2250 e B,
AFAE R ¢ L, 225 8%, NFEBER L2
25 R RE. A X &= /NE ¢ ML WE
YERON A .35
2.3 R BRI XL T INAE ZR I R (T,) FAK Sy
MR (WUE) HZZ AL 200

AN[F IR BT i 7 /N2 T, A B 5
HIE 3 AP N T B Ak S 2 B s Bl
PAR (38551 T 55, BE PAR 198055 1 P ARG, 2 5 Tt
JERE . 6.00—8:00 T, &b T HAKKF-,8:00—
1000 ‘B33 T+ 75, 1100 3% 3] % =5 {H (6. 09 mmol
H,0 - m™ « s7") LIS FREIRBE AN, 15.00 J5 Xk
R MEAE AL BEAY T, WA, T CK A HAE U6
HIG T, S TR e TR T, 5 PAR AKX

8r -o-CK
- N,P,
7 — NP,
T 6L -+ NP,
“u" ! +N2P1
83T - NP,
oLl = NP,
gy
m—g Al
=2r
N
1
0
9

KAFIFARE
WUE (mmol * mol™)

B
Ny

S EEEEE R
2 & & 2 2 d 4 3 48 38 5 %

B} 8] Time
B3 B X /N 22 28 B R K 43 AR B

ALY
Fig.3 Effects of combined nitrogen and phosphorus fertilizers
on diurnal variation of transpiration rate (T,) and water use effi-

cienc of super-high-yield wheat ( mean+SE).
y (WUE) of super-high-yield wheat ( SE)
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Tab.1 Effect of combined nitrogen and phosphorus fertil-
izers on yield and its components of wheat

fb g TR £ THRE i el
Treat- Grainns 1000- Spike Grain
ment per spike grain mass number yield
() (10* - hm™) (kg - hm™)
CK 35.75De 40.41Ee 614Dd 7540De
N, P, 36.81Cd 42.22Dd  628CDcd 8298Cd
N, P, 36. 94Bc 42.97Cc 638CDc 8712BCc
N, P, 36.89Cd 42.32Dd  641BCc 8508Ced
N, P, 37.32Bb 43.18Bb  645BCc 9262Bb
N, P, 38. 16Aa 44.24Aa  665ABb 10022Aa
N, P, 37.24Bb 43.07BCc  684Aa 9293Bb

CK: X} Control; N, : 225 kg N - hm™2; N,: 300 kg N + hm™>; P, :
75 kg P,05 + hm™2; P,: 150 kg P,05 - hm™; Py 225 kg P,05 -
hm 2. IR NG P RE 533 Fe 78 AN [ Ak 35 1Y 22 S 1 3 (P<
0.01) Flii % ( P<0.05) Different capital and small letters in the same
column meant significant difference among treatments at 0. 01 and 0. 05
levels, respectively.
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Tab.2 Correlation between parameters of Jimai 22

Fots  AILE MR co, AL
R G, e jiE A
P, C; L,

B KaR R
HR OB Yield

HEH KR X €O, W
RS W i3 C
WUE PAR T, RH

FOLE A P, 1 0.988"* —0.991"* 0.987 " *
AR 6, 1 -0.990* * 0.995* *
MalE] co, WEE C, 1
SFLBRGIME L, 1
HRIBHFE T,

KA FI R WUE

FEHE Yield

SeAH RS PAR

KAIRE T,

AHXHBEE RH

Co, #fE C,

0.959** 0.426 0.951"*°

-0.996" *-0.979 " *
0.975*" 0.341 0.963" "

-0.614 -0.774*  0.622 0.499

0.371 0.978** -0.549 -0.723 0. 535 0.418
-0.326 -0.950" " 0.623 0.780" -0.612 -0.500
-0.611 -0.772*  0.590 0.482

0.196 0.913"* -0.638 -0.789" 0.626 0.515

1 0. 442 -0.379 -0.419 0.435 0.393
1 -0.52  -0.694 0.497 0.39%4

1 0.974* " -0.981" *-0.986 " *

1 -0.959 " *-0.928 " *

1 0.981" "

1

* P<0.05; * * P<0.01.
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0.394, Hip =85 P, G L T, &% %% IEH%
(#£2).
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