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1 #H5FE

1.1 iRIe s

R T 2015—2016 4F7E 0] g I 5 K2 /N 22480 11 (35°19' N, 113°54 ED g7, L8 s hy P e £, + 358
JRERHRE 1.5 g« em * (K - HEA [ B FE KR8 249, 38 pH (HZY 7.6 A AT H 0~20 cm + )2+
BF RO AU R4 2.89 g+ kg AR ETE1.56 g+ kg ' RBERE DA 1.39 g+ kg ' H
R R 0% 30.25 mg - kg L.
1.2 R

R X, ZAE A FEIX 4508 (DN, 100 kg » hm 2 JEAE N 40 kg » hm 2,389 N 60 kg -
hm ?);(2)N; 250 kg « hm *UEA N 100 kg « hm ?, #8758 N 150 kg « hm ?);(3)N; 350kg « hm > (JEAE
N 140 kg « hm * &8 N 210 kg « hm *) 35 #E @ DX, 23501 Sy (1D W T8 HE IR 7K 5 (2) W 3 IS 99 7K
TN K s (3O W, o T TE ISR 7K+ 45 157K+ FFAE 7K 5 SR IO 3 40 8 4D T 3 d BRI g oK LIS B
0~100 cm 4 J2 = HEAH X & K & R H RN K S0 75 % B AR iH A a0 AR I ANE R R 1 iR,

HECRTRE Ry 2 2P /INE SR R 22 22, 0 Bl BRI A0 e FH DR 3R L ol R 6 R TR R % VS I A S
P,0; 100 kg » hm ?,K,0O 112.5 kg » hm 2. T 2015 4F 10 A 16 HHLWIEFM 2016 45 A 30 HUHE, F7 B
20 cm, FEARR 150 X104k « hm *,/NELAE TR E = HE —EH.

1.3 MZEmMEEFZE *1 £EHURHES
1.3.1 JEMMSE L& IO #RCR 1 E Tab.1 Irrigation of different treatments mm
PN 0 R I9) T 30 P R —
P 9:00—11:00, M 5 A AR K — Ayt o 1 i ) TFAE ) S
fii 1] SPAD-502 M- &% 3 A0 & H SPAD i ; Ni Wo 39.94 0 0 39.94
Pocket PEA 144 28 96 60 % 3¢ & %5 11 19 5k NI W, 39.94 36.58 0 7_6.52
ISR E. .
1.3.2 HMHKEA &' AR RSN No W, 60.14 57.79 0 117.93
T W Hh A L T AE R s, L No W, 60.14 57.79 96.58 214.52
IQE BRI E M AR A A i1 R TR R R AR ‘13‘\:7“ :i:: 60027 2 191‘9;
BB S AR AR BB SRS AE A s 0 0 e

o
BRMBARKER (kg hm H=HFHEWERGBEAZHEE A E RN EARZHREE;
BRBBARBHR(VN=E8ERBNERARKZ /W EFREETAZHERE X100%;
BRGBARITMEOO=8FRGEFRARLZE/ AR AZHEE X100%;

AR B R (kg « hm *) = B B BR T8 B ><BUAIIAR Ak & 0 i OB RE A%/ 1005
AR = kR i/ AR SRR
AR WA B Q) = BIIFFRL A R R R 8/ AR SR & X100 %.

1.3.3 =K %A
RGBTSR 1 m ST PN RS 2 B8, BEPLIE B 30 K3 — Ry 22 78, 347 % A,

1.4 g4I
K H SPSS13.0 G5 ik 48 %F s E 17 7 22 0, ff B Microsoft Excel 2010 X 0¥ 7547 4b #2 5 fi 1A]
2 HROWH

21 ARHEMEETENEEFHPRRNAUZHE
M3 2 nl R BN A E I N LN I R B B RO R (F L/ F o) S e T i PR AR 3, JFAE 0 e vy
N, W, N, W, &b 3R F/F, fem. [ —ZE K R FO/F. RN W, b3S T W, . W, b2 [
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MEARMT I N, 1 F/F, B35 T NN, ZEBI(P<0.05), N, 5 N, b J 0] J6 12 25 22 5% 5 N, AR 2R
F./F ., FEAR0 T AEIAE R 5 F NS Ny AR B (H R GA B 35 7K
#2 TABEMEALBTNEEEHRARARUELE(F/F,)

Tab.2 Maximum photochemical efficiency of flag leaf during wheat growth period under different

drip irrigation and nitrogen fertilizer treatment

B

A

TFAEI

3

N W,
N> Wy
N> W,
N W
N3 W,
N; W,

Nz W

0.8000.006b
0.800+0.006b
0.800+0.006b
0.8200.006a
0.820+0.006a
0.820+0.006a
0.78940.008b
0.7890.008b

0.7890.008b

0.81140.023a
0.807+0.017a
0.8074+0.017a
0.82740.005a
0.8274-0.007a
0.82740.007a
0.80140.009a
0.8037+0.058a

0.803%0.058a

0.822+0.005ab
0.832£0.004ab
0.832+0.004ab
0.830+0.010ab
0.8372£0.009a
0.837£0.009a
0.817+0.021b
0.8294-0.008ab

0.8290.008ab

0.82040.003ab
0.82140.010ab
0.81340.005b
0.82440.003ab
0.8294-0.004a
0.81940.005ab
0.81240.017b
0.82040.001ab

0.815£0.004ab

VR BB AN /N 54 4 R T b B0 2% 57 35 (P <0.05). F 42 .
22 AEHEEMERETENEZLEEHYEHERESE

P P 1 AT T AT J0 380 SR A AN ) i R KO 1 A /N 22 i R o i A B AR R A TR L BEE AR
04 AT I 2t 2R T et 0 U B 2 B AE T AR T 5k B WA, B 2 R A, N, W b B v 3 a4 308 B 0 R
.0 64.43 AH [ FEAL 3, & A F IR A N, N, >N, L, 27 8 (P<<0.05). [/ — & HE &4 F 41 4
Tl I Ao 3 2 ) I 2R O A RO S B W A B /N I R R A B T AR ER I A T WL W,
AbBR (P <C0.05).
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Fig. 1 Chlorophyll content of winter wheat flag leaves under different drip

irrigation and nitrogen fertilizer treatment

23 AAFEMEAETE/NZELEETHEKEESE

JEZ 22 AR S B E N 12.86~37.31 mg » kg BT A /NERKLRA S BEHAT Y
AT 5 R BRI, BB AN R 2 A S AL N, W, KR T AN R AR S E R E
T N W R T A8 3 R AT 1 G i AU A R R K AR 2 A S R B B 2= 5L N, N, K
SR LIEBER T K W, AR BRI R 2 A A R E T W, ARBE L N, W, >N W AR AR R e A
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EENEE R KR ZE R, HE NsW, L, N, W, 85T NyW, L, N, W, (P<0.05) i3, 78 N, W, 4k
TR S ERS, N; W, >N; W, >N, W, »E IR B E K (P<<0.05).

anNy, BNV NV,
BN, B NN, B NN,

kA SR B 5/ (ng « kg ™)

Jel2 AR A ZAL B R A&/ 222 T I Pk A U R B
Fig.2 Total N content of winter wheat plant under different drip irrigation and nitrogen treatments
24 ARBHEMBETENEEEEFRE R EMNHEIE R FF AL STIKFFIE
3 AL, N, W, & 3 AABENMELE TSN NEREEFEERETHER IR RBRISE

%’7?% o E’ /jzj‘\ ? % iz 5k 3 5 Tab.3 Transportation of post-anthesis nitrogen and contribution to grain
j(. Iﬁ]—/ﬁ(%%1¢ , ﬁ%‘%%@rﬁ’ﬁi under different drip irrigation and nitrogen treatments
LEGEREB Y N, >N, > A EREEAKMER/ (ke hm D) REIGEHCR/ Y REIEHAPRIR R/ %
N, , %Eiji @J E%ﬂ(%z (P < N1 W, 110.3241.80d 83.654+1.01b 78.35+4.08d
- A N1 W, 88.2747.27e 59.45+2.49e 56.74+5.451
0.05) s A ¥ 18 HOR AE N K N, W, 124.7045.87¢ 84.08+0.93b 79.38+1.91cd
A AR (W, BRAMD X FER Nuw, 134.6540.88b 90.38+0.29a 91.69-+2.49ab
E]/(J ﬁ #jk ,? N, 7J( 1|Z ﬁ %‘ —',%“ ﬂ: N, W, 136.41+1.46b 69.70+0.28d 84.36+0.42cd
N, W 161.38+1.19a 82.4640.11bc 85.74+1.31bc
b Ns K CWo B Sh P = N, W, 114.150.88d §1.1340.33¢ 93.39+5.94a
0.09) A A& AT AR\ w, 130.85+0.74b 69.83-0.16d 82.35+2.65¢cd
HEZ L, W, FZFRERSE Nw, 131.78+2.38b 70.3240.71d 71.77+3.65¢

ARl EmT W, W,
REF BRI R R W, >W, >W, , 22573 1 % (P<0.05).
25 AREHEMBERTENEEKIERN AL EMBREBLH

MR 4 A LLE L AUEKOE 5 E 3 K g BAE N AR B R AR A X BR8N 8.
A T) 280 AE A 3] ) R 28 R B RPRL R B L 7E N, AR BN B L 7R N Kb BE R AL S [ AL B, R R A
TR i FFRL AU ER 2R S B A TR 0 o 100 15 g i 1 L LA W, e

Jiti 2R 7K ST R T8 Ak B R A2 AR R R R R R R WO e B 5 e 1 2 IR 3 KT O [ i UK
SP-T]  Bifi 5 it 20t 3G R A 3 VR R ORAE RO B 7E Ny KT T d e AS [ 8 Ak 2, RO R R A W,
5 W, db#m TR EE 2R B REST W, A ARBORIE SIS W, > W, >W,, 22 7 i3 (P<0.05).
26 AEHEMBEETENEFEREMK

HH 26 5 W] 0. 78 AR ) 008 K SF R R . N, A B A R 22N BB MG Ny W, K R BB BB i .
N, W, o Ny W, 350 5 2 4 7 5.54 96 .17.3 %0 78 A — BB K SF T, 4537 T Ak 20 BRI IR R B W > W, >
W, , 2R3 BE(P<0.05), TREERER D W, >W, >W, £ 9 5% 4 N, W, L8 F Tk &S, e i
[ HE T N, AbFE 35 F Ny f N, AbBE, P2 7E N, W, KA i KfH. 4 6 684.71 kg » hm *, 5§
N,W, N, W, 2R K EE.
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3 igss

BRI R LR A3 I R S R S A B A R TR N AR KRR
FERW] A FAE 0~240 kg « hm * PN, WS35 5 B 0K - 52 o 100 28 7 T o 4R S n R 20 ROt &
BRI 2 R A SR AR PR ART T AR B8 v o 7 AR [ 9 2% it R A G, N, A PR I 2R S T
Ny Kb B, N A B 2 35 B e I A T e 280 Ak BT S ] 3 98 B /N 22 R [ 2R 3 006 & 3 P S i A —
BB SR e W, W, AR T W, AR IR SR GRS R/EW, BEGT W, W,
Ak A EG T PR it P RN T I 2 S R O A L X 5 T R SR R A [ T K R N A R I R K
TERFRLIY 10T 15 9 5% 09 Ak B0 ) TG e 35 2% S O WP S0 45 RARAF T F L/ F L ARER PSIL RO b 4 777 4, 0~
240 kg « hm “j S N RN NE FL/F, R 3m AR R b N B OB ROR FL/
F, A7 00 BEAT 22 5 b T R R A R O A6 00 38 2 8 (8L U K- 250 kg « hm B F./F,, e K.
W1 A2 09t A A T 4R R AN R RO s AR A I 2k R O OL G R

INEREMARNSKEGETAEZEW x4 FEBHENMERLETEREZMNAZNRREBNES
e sk Bl B %[221 %Eﬁ% N Chy . Tab.4 Difference of nitrogen utilization and harvest index under
TR R R IR EM N e TS different drip irrigation and nitrogen treatments

N - e A REBMHER ok AR Bt
BN R AN EEEANTE - I a2 A S| fféi %ii) iiiﬂf %ii HERAIR/ Y RERIIS R %
g hm 2 g hm

(R A8 30K 2 T Bk 2R AR 7 AR R T B 3R N 186.32¢ 151.26b 29.66a 81.95a
A il 20 AE I 35 4 v /0N 22 R BR X R I I N; 205.45a 165.62a 28.67b 81.56a
g5/ E s 2 aE 5 AR 5 =, N; 195.79b 155.13b 28.55b 81.03b
KT EZ S B R 2 217.44a 158.81b 25.64b 73.03¢
o o . W, 218.07a 176.38a 30.43a 81.37b
E ) 3G N . W, AR BRGR B B K W, I Fovaloe

37 A= 7k 3% =N R 20 :
KPR RFHSCER & T W, KFs N 2502 - RIEE Py ETES
Fl—MELHE T, A Ekizm A EXikis w 140.81" * 143.08* * 81.68" * 3188.14* *
% EEFI R AR ARk N W 55267 17.55* * £0.70* * 260.11" *
S AN R Yt e T H 4w 0.01 83K RSV BCER R NG R 0.05 8 KT

N, W, Kb BT 3k B 5 L 5 BT — B 38 8 4 5 5 B AU RE B I m MR A R R R A M T
IR G BEAT AR TH R R W L A TR AR 4% 45 B AR5 SRR 1) kP kL 1 B2 12
x5 FRBENEELETENEZFEREMEESER

Tab.5 Wheat yield and its composition under different drip irrigation and nitrogen fertilizer treatment

dib ANZ/NREEL CRL/FT) TEORLEL/ ORL/#F) TR/ g P4/ (kg « hm™?)
N, W, 2.8740.31a 36.60+0.20h 46.60+0.20b 4 689.094-149.43de
N, W, 2.804:0.20a 38.134+0.31g 46.87+0.70b 5330.414-246.46¢
N, W, 2.6740.42ab 41.8740.31d 50.354:0.33a 6 388.194-39.96a

N2 W, 2.1340.46bcd 39.0040.20f 46.2440.09b 4 873.274114.35d
N2 W, 2.4740.42abced 43.11+0.19¢ 47.06+0.42b 6 015.424195.38b
N W, 1.930.23d 46.53+0.23b 49.36+0.32a 6 684.714-238.43a
N3 W, 2.5340.12abc 34.0040.20i 48.38+0.86ab 4 404.874+151.40¢
Nz W, 2.4740.12abed 40.18+0.17e 49.14+1.21a 5 381.774297.33¢
N; W, 2.0040.20cd 49.1140.19a 49.52+2.96a 6 540.774126.56a

BN o 5 A A 75 I SIS KR H 30 15 0 K NS P B 5 T 16,696 4815 101 L JF A6 R Ak /32
PR 25.6 %7 A 5 AR IA g o /N2 B 7 Bk G 2 R B B I LA A — R B B (L 2
3o BRI /N2 7 B S S8 (MR 195 kg » b 2 R Bk 38 ] 36K Bk 70 90 B L BE A /N 22 77 R ik
S5 AR A N, W, Ab BT = A Bk . 6 68471 kg » hm 2. 7] 4 PE T P2 2 B N, >
NN, (B W, AR ED AR AE 7 i B W, W, > W it U ZE 100~ 350 kg « hm 2 4 , b
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SR 07 5 S I B AL L 250 kg » b 6 UK PR 5 535 A 95 58— B B2
AT 7 B 2 10 AT 17 S 359 7K 15 A 2K I 25 1 B .

ATFFE P BURAKE S 250 ke + hon * T G003 NI 4 5 B30 75 96 20 T R 638 SR RE B Tk
S A A 5 190 5 TR R B U 250 kg om0 3845300 R FF 4601 K B T 97/
ReRFFPRL i

Z % x W
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Effects of different nitrogen on photosynthetic characteristics and

nitrogen transport in winter wheat under drip irrigation

Zhang Daijing,Zong Jiejing,Ma Jianhui, Yang Xuegian, Yang Doudou, Hu Xiao

(Collage of Life Sciences, Henan Normal University, Xinxiang 453007 , China)

Abstract ;: The design of the split-block was carried out to study the effects of different nitrogen on photosynthetic charac-
teristics,nitrogen accumulation and transport during the growth period of winter wheat under drip irrigation. Nitrogen fertilizer
was the main area,with 3 levels(N,; :100 kg « hm *,N, :250 kg * hm ?,N;:350 kg * hm ) ; drip irrigation was the sub-area,
with 3 levels(W, :drip irrigation bottom water, W, :drip irrigation bottom water—+jointing water, W, :drip irrigation bottom wa-
ter+jointing water + flowering water). The results showed that the maximum photochemical efficiency (Fv/Fm) of wheat
reached the highest at flowering stage,and it was higher with N, treatment than those in N, and N; treatment.Under the same
drip irrigation level, the chlorophyll content of wheat flag leaves showed that N, and N were significantly higher than N; during
the whole growth period.Under N, W, treatment,the nitrogen transport capacity of vegetative organs and the contribution rate
to grain were the highest; the total nitrogen accumulation and nitrogen grain accumulation were the highest under N, level. Un-
der different drip irrigation treatments, total nitrogen accumulation and nitrogen grain accumulation were highest at W, level,
The highest yield is N, W, , which is 6 684.71 kg * hm™ ?. According to the comprehensive grain yield, nitrogen accumulation,
transport and photosynthetic characteristics, the nitrogen application rate was 250 kg * hm ?,and the drip irrigation amount
was 214.52 mm,which was the optimal water-saving and nitrogen-saving model.

Keywords: winter wheat;drip irrigation; photosynthetic characteristics; nitrogen accumulation and transport
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