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1.1 X5 X5
PRI T 2015 G- 4—10 HAEPLBHA R 5 M IX FOK S0 e i AT o 1% BE H Hh I A AR A 41°49'26.26"N,
123°34'00.72"E, #4K 55 m, S35 9 11 °C, P 3 K B4 574.4~684.8 mm, -1 ) 28 K &4 1 300
mm, LN 183 do I X K 100 m, % 20 m, Sk - Vb AR+ i IG Hibk 0~20 cm #FZ S RbFRAL M
1.
FSEER"§ 212

ANFRLAERTRLRT 5 93 Ee/% AR AR AR MMGRRY MR HOSERY PR
20~0.02mm  0.02~0002mm  <0.002mm (g-kg)  (g-kg’)  (g-kg)  (mg-kg)  (mg-kg)  (mg-kg)  (mg-kgh)

pHE

64.19 27.66 8.15 3.03 3.58 23.17 201.68 372.78 635.46 3391 7.13
1.2 I

PRI PR F R PPN 599 R RZEXAT AR, FBRAEEE 30 em, #1412 ZE (A1 #E 135 em, 28 AT
#545 cm, ZE[]4T#E90 cm, ZE 5% 105 cm, 2215 15 cm, V4 )i % 30 cm, FHAE 25 & 45 000 £R/hm?*(ILIE 1) . #EF
[ER v R 1115 VAN SYANE 1 AN % VA& [ £ VARV, A e by A N 3 o8NS A2 R QN R ) 5 0 VA (= R = o 1] i pe o
24N R IR M AT TR BSR4 AR 2R R, TR FHIR S 25~30 ecm. #EFH H 201545 7 1
H 3% b ISR 22 b = 772 2 06— O it R IR A B2 4% 150 kg/hm? AR R4 112.5 kg/hm? . JR % 37.5 kg/hm®. %
Toft i 1 1 48 9 TH P it ok B 71
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) M x N
A ~ T
A AA
N N
i ~ ~ i E
45 90

*ﬂ — - 30 A
105 \[\ 105 |
Bl 2AMET XFBErAELTER

R0 E A a2t FH SR Y 5 0.1 MPa i Sk ARFR U & 2.0 L/h, R B A2 16 mm, B2 2 0.6 mm, ¥ 3k (1]
#F30 cmo T ETT L HI R N 3~10 om &b, FEWE it AT BE G 280, Bk b K 4y 28, R K o R R R RERTY
TS R KAT A1 B T 22 b T, B 2T HE AT P ) 247 oK. B IE AR RLEEUR &, A A 25 i I A 2 AT
BB il AEAR B T B R KR IEH KA, kS SRR ARIE S, Wl R ]S 328 T8 &, 31 it AR A K
W] , 7k N Tt SRR e AR} 78 2 VA, O P A7 IR 1T, 1 it RS AR A v 1R, 0 v 1) PV ssl ) 0t o 7K 3 ok 2
RS

FHOCHIFFE R B, To i e AT H [A) 58 , B 2 SRRt , & 2 ) i 50 ==V [ K 2 4004 100~200 kg/hm?
] AR AR T VI K 2 4E 100 kg/hm? AP ™ 2, 556 DA [R] it 0 A il R BRI R &, W B 34
Jite S AT AN AR £ 12511754225 kg/hm?, 433 F N125N175.N225 w5 il B IR B B 1.2.3 3 MK
I TINT2. T3R8 o 1 Ui AR BRAG 5L v i S50 B AR 4R 1T At N, 2 RN 3 it LA B it 26 T )
I3 RS2 F0 3 RAE BT I AR AN RE SR SR 4 N ot R E 2 A iR st 2L 9 MR B : TINI25. TIN175,
TIN225.T2N125.T2N175.T2N225. T3N125.T3N175.T3N225, 7 & A it B AL FE 6 R (CKD » 3L 10 M 4b
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B, BB S IR 2 PR, B E 3N EE 3L 30NX, MRS 3 m X8 m, FEHLHESIAG &L
&2 KRt

i A /( kg hm?)

AbER

AT FhREH TSI
CK — — —
TIN125 125 — —
TIN175 175 — —
TIN225 225 — —
T2N125 125/2 125/2 —
T2N175 175/2 175/2 —
T2N225 225/2 225/2 —
T3N125 125/3 125/3 125/3
T3N175 175/3 175/3 175/3
T3N225 225/3 225/3 225/3

1.3 MMAERFGE

B TRPR LS I ik 22 3 R SRS I 2 AT G SRR AR IE o DG EFRARIIIE B S OB
AP VAALFE (GO IR COBE /R FE (C) , i 5ef# F 35 [F LI-COR 2 &) 42 7™ 1) L1-6400X T B4 {5 45 Xk
HE RGAT IR E , K FFBOEE D B (R FEE IS R 21 9:00— 11:00 , 1 22 35 DL AT I 2 AR 10 ity
BB 1M A R, I 22 BRI GG W 5 RS s IR IR 38 BROIG I S L TGRS 43 1 e B I e, 0 S A A e
0, BT g Kk, AN AR BE 3 IR E R, £ T IME .

FEE AN < AF TR GRS, AN A B EUR 2B XA TS 4% 10 B B K L 3t 20 AR K, 50, Wl 7=, 7= 24
HRCRR A 5o A TR OKAE S 7 5 70 A PR AR Y K 25 AR 2B ) FH 3 21 A ML T b 53 23 B ASCEA T b J3 0 A
FHE ) FOSS INFRATECTM 1241 ANALYZER. 75 T K ¥R & A 5 8 7 AITE R & .

14 BRI E
Fr B $ds iz AT o Mk A SPSS19.0, 73 A B 3R il /E 2 T Excel #1 Originpro8.5 # 1 o

2 HBREDH

2.1 FEIMEALIES E RS FHERNFI

1 3 AT, TR RN A I, PR T WITF LG S8 T, Bk 22 Wik B 5 K, 2 S5 2218 R %, iyl
BIBARE . SRS — e, B R R AN, P 2 BT (0 ETHE AR EE (p>0.05) . KA
B, TUAER R PSR W M T T2 A T3 AL EE, IX T 85 T1 AR BRAE 31T B M R s 5. 7Ent
221, T2 AL B P T T3 AT ACER, 7EE S 1T, T3 AL BE () P76 8- Ab FE b 5 7, AR CKORI T AR B ) P 34T K
W T B, 76 R EIY, T3 AL BRI P AR FR A E /KT, 40 B2 T2 ANT1ARFE (R 1.13 F111.40 {7, 158 W 7E E 3% 30936 it 20
HE e RAE 2% 6 A AR P B B, B9 I oK e e S RS . CK O P TE GBI B 5 I8, Bt IR
TH A RZERE, ATREH T CKAE T AREA B AN EAEREN, FECEKEF G R T, BEE M A1)
w2 OLEER TR,

M3 A, fEEEFTHN, TR SIS E G R i 280, NI AR 22 3, S AL FE I 1 G,
T, Bk 22 Wk B I R AE, 2 RS TN X 5 PR B B Sl R 5 AL T E 2 A R KA
T TEHCTT I, GRS Tl 2 A4 w1 00, 0 44 i U mT DA SR oK R AR 6 S AR A G B
Tt EAERAAEE (p>0.05) . NI 22 HITFUGE , %5 A0 BE 0] G, H I 35 22 e, B R AN BB, T3 AbBE 1
G T T2 A T1 Ab 3, Horp T3N175.T3N225 Ab ¥ GAHXT &, CK I i G AR, Ui BH R 2 B K
R Go— B AL FARMR K, 1A 3 04 3 Tt 20T CAORHE G K WAL T 8= K F

COL A EH I B R, R AP & 18 F 1 2 SRR R 71 iR 3 al %0, fEBEANE E I, BRI A g
1] CO BE/R IR B C 52 V AR (AR 3, R T BATT 4R T B, Sk 22 108 B AR, 2 5 SOZMT B, i
BB I, TRy Gt 20 1 39 0 S BRI 35, i an A ik 22 38, 3 P00t 80N, N225 Ab PR ¥) G EEN125
A FR YN 16.0% » 22 5338 B 5 2 K, 15 B 39 00t 260 R 98/ ORI MU IB) COL BE /R IR . Mt — &
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I, T1 AL FE () CAESR 9 BIK T T2 A T3 Ab 38, ¢ T2 A1 T3 AL FE 23 SRS 9.6% M1 17.1% . MIEE 3% BT 45 51) A 34
B, T3 ALBRA CHME T T2 A0 T1ACHE , 7EVESZ 1, T3 AL BRI C EL T2 A1 T1 AL B> B8R/ 12.1%F0 23.7% , 7E ik
S, T3 AL B C EL T2 A0 T1 4RI A3 58RI 9.0% 1 25.1% .

%3 RR AL IZS B KRS 69 %R

. A£H O mkedER, SILSEY Hu i) CO. B /R i H O ke SILSE JILIA] COL JEE /R
il (umol-m?-s")  (mol-m?-s")  ¥KJE/(umol-mol™) i (umol-m?-s")  (mol-m?-s")  ¥KEF/(umol-mol")

CcK 21.15¢ 0.15F 169.21e CcK 17.50e 0.12¢ 183.66¢
TIN125 29.44b 0.19bc 122.41a TIN125 27.26d 0.18d 138.02d
TIN175 31.99a 0.20b 118.34a TIN175 27.26d 0.18d 136.34d
TIN225 32.77a 0.25a 118.32a TIN225 27.81d 0.25¢ 135.32d
T2NI125 ki 27.26bcd 0.18¢cd 135.79bed T2NI25 31.67¢ 0.26bc 121.25¢
T2N175 i 27.81bc 0.17de 134.73bc T2N175 M 33.10bc 0.28b 120.01¢
T2N225 29.20b 0.19bc 126.88ab T2N225 34.45abc 0.28b 114.43bc
T3N125 25.18d 0.15f 147.61d T3N125 34.49abc 0.35a 109.52bc
T3N175 25.59¢d 0.16ef 140.77cd T3N175 35.54ab 0.35a 105.88ab
T3N225 26.56¢d 0.18cd 144.88cd T3N225 37.22a 0.36a 97.14a

CcK 25.85¢ 0.16¢ 145.64¢ CK 13.40¢ 0.11e 180.31d
TIN125 33.64d 0.28d 115.13d TIN125 22.47d 0.15d 162.23¢
TIN175 33.75d 0.30d 116.52d TIN175 23.15d 0.16¢d 160.33¢
TIN225 34.68¢cd 0.35¢ 109.54cd TIN225 23.68d 0.17¢ 152.26¢
T2NI25 % 39.35ab 0.37bc 87.23b T2NI25 sk 27.80¢ 0.23b 132.87b
T2N175 ] 41.59a 0.39ab 77.58a T2N175 28.59¢ 0.24b 128.43ab
T2N225 42.26a 0.41a 70.11a T2N225 29.66bc 0.24b 129.32ab
T3N125 36.88bcd 0.36¢ 103.13¢ T3N125 31.34ab 0.32a 121.46ab
T3N175 37.37be 0.37bc 100.33¢ T3N175 32.67a 0.32a 117.41a
T3N225 39.42ab 0.37bc 86.67b T3N225 32.99a 0.33a 116.56a

& FSIAENG FHRIR Z IR 5% 58 E KT, N
B2 BoR T Ed FE (PO MR COL BERIKIZ (CORIR F o B2 W] LU, CREE P IS T FE
%, = B AHICR R ERX AU SR IF AN RETT 1ot S Ry, BA) CO, BE /R IR L AU A 4518, T RE 2
H1 I PRI I R B B R AL RN , A5 CBE 2 FEA, 2330 B COL il AL TR TR R 78, G,
WEEZ G K, A G AL P30, X P, B 32 AL IR

225

o [3o]
~ (=3
w S
L 4

150

125

IR PE/(umol-mol-)

100 3 =-4.022x + 247.88

R*=0.9743

75

HaElCO, BE

50

10 15 20 25 30 35 40 45
64 83/ (umol - m2-s)

BH2 4 kAR EP) AR COERKE(C)H £
22 AREIMEEALIEST EHK=2M RN
ATt AR B B OK P B RS B HR bR WK 4. HER 4 0T LLE H, T3N225 Ak B K K 7= &8 i i 14 3
14.13 t/hm?, A7 b 22 53 B 2 (4 3 CK . TIN125 . TIN175. TIN225 . T2N125 . T2N175 % T3N125 &b 3 7= & 4y
AR T 29.6%17.3%14.0% - 11.7% 13.1% 10.0%F1 9.9% . 24l S8 X 0 — 52 I, KK 7= 2 il it 0 = 10
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N AR B B TS BN R 3 (p>0.05) , N225 Ab Bl B fir e, B N175 FIN125 Ak FF 2716 7 2.9% A1
6.9%. LA IR A it 205 T 5 3 UM 040 #ELG 2 BE vsy 1 , T3 AR B B L T2 M T ARERP X390 1 5.4% A0
9.5%. IXULBIEEL 2 U AL B 72 A4 B R TR O TOR AR B AR K T 7 2R 97 9, JETID S0 3 98 oo oK™
B TME 70 AL (T ZRURR S 365 L P B SR RO TR PR 7 5 SR N B

4 RR AL I = 5 R4

Kb 3 FEEY/(t+hm?) B E % AR Wi /% TEN /%

CK 10.90d 8.87a 327a 70.45a
TINI25 12.05a 10.33b 3.40a 71.10a
T2N125 12.50ab 10.18b 3.37a 71.20a
T3N125 12.86ab 10.46b 34la 71.65a
TINI75 12.40a 10.40b 3.43a 71.15a
T2N175 12.85ab 9.93b 343a 7130a
T3N175 13.63be 10.51b 3.53a 7255
TIN225 12.65ab 10.42b 3.47a 71.20a
T2N225 13.21abe 10.46b 3.50a 72.00a
T3N225 14.13¢ 10.57b 3.57a 73.65a

T KK RL IR F7 5 0T 2 8 KRR R BT 58 9% a0 B E A R DR/ 5 o S B T oK o R 0 SR 1 B B 4
B o $ AT RL 08 77 a5, 6 T4 R AR B A A D R AN R R M. R 4 ] it
ZEE R DA N oK S S B 5 i 5 AR R i, (R AR 2 R B i, = AR A A — L, Yl IR —
SET, N225 Ab PR 1 FOK B A & HEN175 FIN125 A0 BESF 380 2.0% 0 1.5% 5 i 5 &P 3438 00 1.4%F0 3.5%;
TER BTN 0.9% A1 1.4% . (AR [F) B 2R T, o KATRL AR 5 - T 0 R0 e 49 2 B o5 /K VB 388 o =2
WA . T3 ACHEER (AR L T2 A T1AESP- 3380 3.2%F1 1.2% ; i 7 27338 50 2.0%F1 2.0% ; JE K &2 -1
BN 1.6% 1 2.1% . Ui BALE FOKAE F 5 A6 BE it U , A ) TR a5t (38 &, X 5 80 R B 9T 4
B, AR T2N175 b2 Hp 8 11 5 S B, 1% 7T R -5 5 5 B 328 B AR R R A O

3 Wig e

DICAEER R 2 I O AEY) 90% LA _E T & kI8 TR A =M. it F S AEXHEY AR KA
AR PR R R TS 2 EE B A 38 A 1R 6 e S5 R i I BORT DA e TR e A, RER M
ER AR . RGBT R W, Mt IR B e I, 38 it U T AR i ORI R v e A R A< AL
S BRI COLBE /R . Ml — e B, 1R AL B 6 & B I 78 FOKRAE & AT A T35 = K
L E DA ER B N, 3 AR 1 I B RS SO E SR A e D TE FOKRA B SR A R R 3 oK
MR AR, 5 R A A R — 8

Dt R AL oK R T & R B B ALE R A 2 s R R, B e B ARG AT
3 AR 125~225 kg/hm’ B, FOK 7= S il R i 23 m& % . EMEF AR T, T3 438~ &
b T2 FOT1 AR BI85 T 5.4%819.5% . ULEATE 78 & AR T, &30 2 R Wil AR RE 6 754 B 5 142
PR AR AR T TR L0520, P R S N B R, 31X 5 X S PO AL A AR

3IHEIFLIE H , Jit F ZUIE B A [ B M 14 0 R KFF R 2 5 s i A A 2. AEARTEFi , 5 AN 2
JEL AL BEAH L, 38 it 0N BE 2 35 B RORAFRL AR 1 0 B, B i R 3G 0, R RFPRL B 5 I D R R i
Emiass. HREERE - EN, T3 AT A F B T2 F1T1AFE P 2988 0 3.2%81 1.2% ; g 7 &7 2518 0
2.0%H12.0% ; JE K0 P03 0 1.6% 1 2.1% , FL IR TE T R oK A & I 118 ZURE0% 32 s AR AR BT - 33 el 0
HIRIE AR TR RSB R RO R R I% , 2 3E B ORFERL A B R S8 IR A . RIS
B it 260 R O T ROKFERL S R IR 20, X 5 TR PRSP A4 R .
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Impact of Different Nitrogen Modes on Maize Photosynthetic Characteristics,
Yield and Quality under Drip Fertilization in Liaoning Brown Soil Regions

ZHANG Lingyi, LI Bo, WEI Xinguang, JI Jianmei
(College of Water Conservancy, Shenyang Agricultrural University, Shenyang 110866, China)

Abstract: In order to understand the role of drip irrigation fertilization technology in food production and further
explore the reasonable nitrogen system, plot experiments were conducted on a brown soil in Liaoning with maize
as the research object to investigate the influence of different nitrogen rates and splits on the photosynthetic char-
acteristics, yield and quality of drip-irrigated maize. Ten treatments were designed including three levels of Nitro-
gen (excluding basal):125 kg/hm* (N125), 175 kg/hm* (N175) and 225 kg/hm’® (N225), 3 levels of Nitrogen appli-
cation times: 1 (T1), 2 (T2) and 3 times (T3) and no nitrogen process (CK) as the comparison. The results showed
that when nitrogen splits were the same, maize photosynthetic capacity, yield and quality showed an increasing
trend with the increase of nitrogen application rate, and they were reaching a higher level when nitrogen applica-
tion rates were 175 and 225 kg/hm’; When nitrogen rates were the same, installment repeatedly nitrogen applica-
tion effectively delayed photosynthesis decline in corn late childbearing, increased high maize leaf photosynthesis
duration, delayed leaf senescence, improved energy efficiency, increased yield significantly and effectively im-
proved the quality of maize. The treatment of 3 nitrogen splits and nitrogen 175~225 kg/hm® was with high photo-
synthesis capability in leaves and good quality as well as high yield in fruits. So, the treatment was recommended
as the best nitrogen application mode for the production of maize under drip irrigation in the brown soil area of
Liaoning.
Key words: maize; nitrogen rates; drip irrigation; photosynthetic characteristics; quality
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