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AT, EE 4 B[R 20 ZUE 7K F - SR + NO(0 kg/hm?) (SR + N1(150 kg/hm®) SR + N2 (300 kg/hm*) I SR + N3
(450 kg/hm* ) , ARG FFASIE H it 0 333 kg/hm® A% 8 (CK) |, WF 55 A FF A H B 200 0T R R 8 & KR F7 &
i TR RO R AR R, S5 SRR R4 H G 00 T SR (0 ~ 40 em) HIEZE B ATFLBUR L,
L SR + N2 il SR + N3 Zb PR B AL, B2 71 13075 5 43 5l CK FEAI% 8. 0% Fil 8. 8% , 3 BFL IR B 43 3l 8¢ CK
PR 11. 4% F112. 5% , FEFFE H O UG R THE B2 A HUaR 2 A0 5 & B 2V 35 0 L 38 A LR
16, HP L SR + N2 1 SR + N3 AbFEALC R et . SR + N2 A B k36 4 HENE 7 850 R Bt , . A M At S 8 00 L o Ak
B S CK $5 33. 6% 47. 0% 30. 8% , SR + N2 ZbBR7E T oKL o5 I ELAG H0r 1Y & K SRR, , oK
PRI K R AU B A, PIAE T3 T KA 7 da AR 43 R R 3 43 ) CK 4255 33. 9% 26.2% , T
HEWFSE KB, TR T B HEE X, FEFT 8 T JC it 2008 ] A 5l 36 - S B B 388 m e % 0 B R LR AR L
i -+ 3E R B K ORI AR T, AT S 25 4 5 SRR R R S K 43 R AR DARS FF I8 G 40 0 300 ke/hm? 25U
il
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Effect of Straw Returning with Nitrogen Application on
Soil Properties and Water Use Efficiency

LI Rong HOU Xianqing WU Pengnian LI Peifu WANG Xi’ na
(School of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract; In order to define the effect of straw returning with nitrogen application on soil properties and
water use efficiency of maize in Yanghuang Irrigation Area of Ningxia, the treatment with uncovered straw
and nitrogen application rate of 333 kg/hm” was taken as the control ( CK), the effects of different
nitrogen application rates of SR + NO (0 kg/hm®), SR + N1 (150 kg/hm”), SR + N2 (300 kg/hm”)
and SR + N3 (450 kg/hm®) on soil bulk density, water, nutrient, maize grain yield and water use
efficiency were investigated. The results showed that the straw returning with nitrogen application could
improve soil bulk density and total porosity in tilth soil (0 ~40 cm), and the SR + N2 and SR + N3
treatments were the best. The mean tilth soil bulk densities with SR + N2 and SR + N3 were significantly
increased by 8. 0% and 8. 8% , the mean total soil porosities were significantly increased by 11. 4% and
12.5% , compared with CK. Straw returning with nitrogen application was useful for increasing soil
organic carbon and total nitrogen at 0 ~40 c¢m soil layer, and the contents of soil organic carbon, total
nitrogen with SR + N2 and SR + N3 were significantly increased, compared with CK. The ration of carbon
to nitrogen was decreased with the increase of application rate of nitrogen under the condition of straw
returning. The enhancement of soil fertility was the highest at SR + N2, with significant increase of the

contents of soil alkeline-N, available P, and available K by 33. 6% , 47. 0% and 30. 8% , respectively.
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The SR + N2 treatment had better soil moisture conservation effect at middle and later growing stage of

maize, and it also achieved the higher maize grain yield and water use efficiency improvement. The two-

year mean maize grain yield and water use efficiency with SR + N2 were significantly increased by 33. 9%

and 26.2% , respectively, compared with CK. Through the two-year results it was found that straw

returning with application of nitrogen can not only effectively improve soil physical properties, but also

significantly increase the soil nutrient contents, regulate the ration of carbon to nitrogen, and showed the

better soil water conservation ability, therefore significantly increased crop yield and water use efficiency

in Yanghuang Irrigation Area of Ningxia. The straw returning with application of pure nitrogen for 300 kg/hm’

was the best.

Key words: straw returning; nitrogen fertilizer; soil bulk density; soil water; soil nutrient; water use
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FHIZ TEYI AR, DI B0% X K 2 F 3L
RET  EX KWLk —E ke # ek, & B
Jiti A S MR ) A e YR 2% 0 - 9 T R R RO R

i

A ide FET P it SeOAE A S — oA ) - e DR 15 HE 7 X
CAEIZIXTFIR I SR i TR FFId HS ) 200
P K ads HJETIIAS [, HOXH S i S - 98 4 2 v
Jot K K K 3 R AR AR B 5 Wi R IR A A
[ R N = 1 Y SN0 W R (7 T
N HEAE T 25 75 1 B BIF T C A T 28, SR NS B
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1.1 KIeHER

AGEE T 2016 4F 4 H & 2017 4 10 HETHE
FAEN KSR B R AT, 2 XA T B ]
% AR X [H OB A4 (36°51'N, 105°59" E) ,J&
ol SRR A A 2 1200 m, T/,
AR 150 ~ 300 mm , 4F PRAE R K TEFEH] 120 ~
218 d, 4R 8. 6°C, K/ & Lk L, 2016 4F
FRAEBTH (4—9 H) FE/KE N 146. 4 mm,2017 4
TR T KE 2972 mm (% 1), REH +
M R L 0 ~ 40 em B HIEA MR LN
8.2 o/kg, Bl AU e FL 38. 3 mg/kg, A AUHE = L
16. 1 mg/kg , AL 5T 12 [b 198. 0 mg/kg, pH {H 8. 4,
JEAREFAE T K,
1.2 RI&igit

TR R FH B[R WAL IX 4L BT, 78 TR AS FF 42
IR (9 000 kg/hm? ) S5 4R, % 4 Fh 4l 0B it 7K
SR +NO(0 kg/hm?) SR +NI1(150 kg/hm®) SR + N2
(300 kg/hm*) SR + N3 (450 kg/hm*) , LIFE FF A i
FH it 203 333 kg/hm® g X IR (CK) ,5 A4k 28, B4
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Tab.1 Precipitation, irrigation and top-dressing status during growing stage of maize

2016 4F 2017 4¢
AR — — — —
K/ (m® -hm~2) Bk /mm  GEACE(N)/ (kg-hm %) KR/ (m® -hm~?) FokE/mm  SEARER(N)/ (kg-hm2)
ESN=Ringy 1200 66. 4 90 1500 80. 2 90
AT 1 800 34.3 60 1 800 184. 1 60
HEH D 1500 45.7 975 32.9
ait 4500 146. 4 150 4275 297.2 150

WP 3 AEE, I 15 AKX TE R 49 m?
(7mx7m), SEABCHEZKF- & &K . 2% B NS
FHOCSCHRITE5 & 7 2 il T2 X Y B oK Al
Rt K218 225 kg/hm? 2245, i TAEAS AT 3%
A FH s 38 5% T it — 5 e JC LA, DAAR 70 A+ 4 AL
RIAE , B2 A T Al A i 4 300 kg/hm?,
HRVIA Rt R T I A B A8l o) oK
AR 23 R FH AR 0 52 e 15 e () et 0o Ak 3
(150 kg/hm® ) 1 e i) 402 4 B (450 kg/hm®) |, Xt
HECMABAT AR H i U 333 kg/hm? | Hirf 225 kg/hm® g
Fe e AU, 108 kg/hm? ik HFSFFAHF AR E

RIS T E R AHLFR & & () 45
ALK 705. 8 g/kg A 12.0 g/kg W5 2.6 ¢/kg |
R 12.7 g/kg, IRIGAC PR EAAFRAE AN B RT—4F
MR G 1Y ERFEFFUIRER, 3 ~5 em /NBE, 7F 2016 4
G A BRI SR 204 2 (A IR B i (it L)
4351k A LR 769.2 o/ke . 2R 23.0 g/kg. &
16.3 g/kg 481 22. 4 g/kg) 1. 0 t/hm® iR % (&
253 (N + P,0g) B K T45F 64.0% , BA
(N) RSB TET 18. 0% , A %% (P,0,) i
IYEOR T4 T 46. 0% ) 150 kg/hm* H7EHL K | SFHAT
—RFA L, &AL BI RS FT 4 5 (9 000 kg/hm®)
VEAT B T (B E 20 em) | [R] B 7 i 20 A Ak
A 4 FORFE 4R & (RE N Fia a5k
KTEHET 46% ) . 2017 4% E KWK , B FE N w8
TBE 150 kg/hm® S7E ML R SRR — R B L4,
A PRI FERE AT 45 (9 000 kg/hm? ) #E47 N T 8IJE
i ) s 7 i RN Ak B v 43 it A 4 o AS ) 2 2L
FE, X B8 b BE R RS AT A 38 1 it & R 4l A
333 kg/hm® , #E47 N TRHA T3

TR T A A > Ml RIS AR 2 £ 335, 430l
T 2016 45 H 8 HHFI 2017 4£ 4 H 11 H¥ERN,2016
49 30 HF12017 410 A 6 Bcdk, EX R
HE s X G S N R, B4R 5 ~ 10 em, FE
AT, 54T HE 70 cm,%ﬂfﬁﬁﬁ 40 cm, BRIE A 20 cm,
FPALSE A 90 955 Fk/hm?, X569 18 F FH (& sh &
T R 8 %) A AR R R A T W, EOK AR BRI K
i R BB e Al AR 2R 1 TR 2016 A ECOK

A IHE Ry O | B AE B B BeRR 20 d DAAH
[FIVEZK 5 3 IRTE R N TEB T ;2017 4FVE %
J5 AONTEVE , BN B B B 20 d DA [RIVE K & 43
3UTEN KA A TIB AT, AR W AT AT
FRFA,
1.3 MEIERRF*
1.3.1 JEARIERR

1A 2016 4 4 H ke b #HT & 2017
10 H T KRWFR)E , 720 ~ 20 em F120 ~40 ecm HER
JIHURE | SR IR D00 & 1 2 T s | it +
HERALBREE

TSR TE KRR B BT N
WURTI w1 A SR | i Sl AR
W1, R BB R 5E 0 ~ 100 em )2 4 HE
HEKE(% ), B520 cm ZH— 8 45 A KR
K& IR FEK R (mm)

+HEFE 2016 4F 4 H Hpa) e ab BT
2016 4FF 2017 4F KWk W 5, B A b 2 3 B
3 8,120 em 2R 1R AE 0 ~40 em 2P+
BEA LK AR A A S L
AR A B S A SO N R 4y i)
K FE B R P A LG Ak Bl 30k
BB R K IR R A

TR FORWOGR I, R AE B 3 A
JOIR 3 m WU TSR, KL, T8, BR Rk
PL14% &K TA
1.3.2  FHOCHRbRA TR Tk

ot FSE Ny e RN W

K=(1-v/2.65) x100% (1)
A y—iiﬁﬁﬁ ,g/cm3
THEEKEN
W = 10hya (2)

£ h— T EHEE cm
I RS KE, %
K K & Pl s B AR Y 4 R I B FE K

a

P+I=ET+D-AW+R (3)
KL P—FKAEFTMFKE, mm
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I—F WK & , mm
ET—FE KA F N EFE/KE , mm
D—H T KA BB T i, mm
AW——F KAF AP AN SR & K 2
2= , mm
R— M ZRAZ i &, mm
A G0 b R KRR (R F 25 m) L Ml
TN EAB TR (D) %A 0 mm, I H i T4b 2
(B4 50 em [ HIE 240, HOR % JBH R AR (R) .
B EYIRE K TR A AT /S
ET=P+1+AW (4)
VEVIK A R AR LA 2255 7 HFE K 1Y
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WUE = Y/ET
K Y—FRFPR 7 kg/hm®
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SR + N3, 556 4k B A AH HE , A [ 2000 2 35 P A1
THZE R E, FEIEL 1.0% ~8.4% , 1 4} B8 4b
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PR 4+ A B CK 2 ) B 3 FEAR 9.8% A
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Soil bulk density and soil porosity in O ~40 c¢m soil depth under straw returning with N application

BRI B 0 3 2
2.2 XEXREFTHO0~100 cm EHERKRHIZIE
T T ACR I AR PN AN [R] b 306 1 S 3
IREER I ) B AR, oK B A F M B4 Ab B
0 ~100 em)Z HIEFACKMNE 2 fiR, FKRAEF AT
W (CHI—31 1)) ,2016 445 Ab BE 4 85 KRB 4
JERTIEGE RG] 25 AN 2% (8] 2a) 1
2017 445 A B A 438 oKk A it - 2 B IR AT B T R,
SR +N1.SR + N2 SR + N3 42 0 ~ 100 cm JZ -3
+HEE KR T CK 4 H 6.9% ~10.7% (& 2d)
A O OB B —nk 2230 | i T E R AR K
T K MIHFERR, HAZB Bk 50 AR
HH 1) 45 Ab 3+ HE F /KRS8 BH S FRAIG (BT 2b 2e) , 7F
0 ~100 em 1 )2 ,SR + N2 Fl1 SR + N3 4b BiF-1 + 3
FKER B E T SR +NO SR + N1 1 CK 4b3 | Hrp
B CK 23 3L 25. 6% F120. 9% , SR + NI AbFHO ~
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100 em 234 T35 KRAE 2016 4R CK AFTC2:
S, 2017 4E R & i CK ARHE 25.3%
FORAE G (R —al) | B TEYFE
K B /D | K 22,0 ~ 100 em 2 3SR R
BEMRE (K 2¢.2f) , 2016 4ERALBE 0 ~ 60 cm JZ
3 & KR ICH ARk, 60 ~ 100 em 2 +3E KR
AT (E 2¢) . 2017 FF4ALBE O ~40 om JZ 11

KR ICH] AR AL, 40 ~ 100 em 2 IS K KB T
TRECE 2f) , AR RS AR H OB HE AR AL BE 0 ~
100 em JZ3 - 585 7K 338 g T X6 B (HLAh 381 ) TG ik 2
5 AL AR FOKRAE B R, R H G IR A
B 5 HEAH L JE B 35 25 5 W AE S B SR + N2 &b
FEAREE 0 ~100 em JZ2 KA AR R e, SR + N1
FISR + N3 AbBHRZ

THEEIKEE % ISR % IR %
8 10 12 14 16 6 7 8 9 10 10 12 14 16 18
0 : : ‘ : 0 ‘ , : 0 . ‘ : ‘
—<0— SR+NO
20F —0O— SR+N1 20+ 20 i
—0— SR+NO
£ = £ —O— SR+N1
3] < 2 L B
i 40 b 40 —O—SReNO 5 40 A SReN2
2 s —O—SR+N1 R o
I 60| I 60 —A—SR+N2 IR 60| X SR
+ H —3¢— SR+N3 H —%— CK
80| 80| —K—CR sof
100t ). 100 100 L
(a) 20164, T KA FH AT (b) 20164F, T kA& A (c) 20164, T KA FHEH
HIE K% K% T IEEKE %
11 12 13 14 15 5 7 9 11 13 10 12 14 16
0 ; : ‘ 0 : : . 0 : ; )
20+ 20 20
e —O—SR+NO - =
2 40} —O— SR+N1 S 40l S 4ol
i 40 . b —O— SR+NO o
= —A—SR+N2 o SRUNI |2 .
I 60 | —y— SR+N3 fi 60 O SR+ I 60 —0O— SR+NO
H —%— CK H —— SR+N2 +H —O— SR+NI
S0 L g0 L —— SR+N3 30 —A— SR+N2
—%— CK —>— SR+N3
100 - 100 L 100 —%— CK

(d) 201748, KA B HT

(e) 20174, TR A F )

() 20174, T kA F B

El2 A HECH AL T 0 ~ 100 em 25010 + 38 5 K RA L 2k

Fig.2  Soil water content in 0 ~ 100 c¢m soil profile under straw returning with N application

2.3 X#HE T ERABENE

Rl T 34 FEL 348 i S50 A8 R 384 0B )2 (0 ~ 40 em ) A
ML 2R & i, 5T A BRI A L, PO A FORIR
0945 A B A S LA AN 4 S X I A, Y i
H3.1% ~16.7% (% 2), 2016 4F SR + N1, SR +
N2 I SR + N3 Ab3# + A HLKk & 553 4% CK 183
W10, 7% 17.8% F112. 1% , 1fijjiti A AL i [a] SR +
NO 5 CK TR & 25, 2017 4E + A WLk & i BE
it AR A HE N TS 0, SR+ N1 SR + N2 F1 SR + N3
Ab B A LR B it A R CK i 30 11, 7%
17.5% H1 18.8% , i SR + N2 5 SR + N3 SR + NO
5 CK ¥R B E 2SR, WD IR, f#5FF 8 B 4%
PF T AR A A AU o 1 i it 2 T B g 3
DL SR + N3 b ¥R & il 45 AL B4 1 2 T CK Ak
P {H SR + N2 5 SR + N3 SR + NO 5 CK 4bF[a] %
SREE . SR + N1.SR + N2 il SR + N3 4k F -
BB EA SRS MNE CK BFERE 25.9% .
38. 1% F143. 0% , & FF4 H C it 2008 T 98 75 1 4
A (£ 2), SAABERTAH EL, AR F ORISR 4%
b PR 1 AR R L 2 S BRI, B IE R 8. 1% ~

26. 6% , PIAF F RS A 3 21 L Bt it 0 1) 34
T REAR , AS [R) it 20 f A0 BE ] SR + NO 5 CK Ab 2
B ZEF R 3, (A8 8 (0T CK &3, SR +
N1.SR + N2 I SR + N3 4b# 2016 4F#¢ CK 4b 3 5y
SIFEAR 12. 7% 16.3% F1 21. 8% ,2017 4E43 B[
10. 7% 13.5% H116. 6% .

Fili A i FH it 280N PT A 808 0 0 ~ 40 em J2 1
SRR A AR ESE PAR FOKRIOIR S
T AR FH Bt AN [] N0 F A5 Ah P - 3B U7 O 7
W TABEET (£ 2) . FORWBOGRIY T fs A
2 2016 4FLL SR + N2 4b PR 55,2017 4FLL SR + N3
Ab 7 SR + N1 SR + N2 Al SR + N3 4b 3 5 455
Yoy 9Es CK S F 0 22. 3% 33.6 F136.1% , ifij
SR+ NO Zb# Y5 CK 2R AR E, 2016 4F 45 b
(B% SR +NO #b) 458G &40 & i 3 10 2 v T X IR,
LA SR + N1 Zb PRI i 5 K, A O SR + N2 il SR+
N3 AbH T 2017 445 A HH 4 SE A RO o i B it
BRI hI G AN, L SR + N3 Ab BRI IR K. SR +
N1.SR + N2 F1 SR + N3 #bH B 4=-F- 443 5% CK &
FH R 38.9% 47.0% 1 46.0% ,{H SR + NO 4b#f
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R2 BETHEBEREX 0 ~40 cm #ETER AW
Tab.2 Effects of straw returning with nitrogen fertilization on soil fertility in 0 ~40 cm tilth
i . A BB T A L/ SRR/ BRI AR L, AR L, U R L
(g-kg™) (g-kg™") (mg-kg™") (mg-kg™") (mg-kg™")
Ab PR (4.54£0.23)°  (0.403 £0.02)¢  (11.26£0.94)*  (27.13+2.13)¢  (11.45+0.21)> (116.67 £4.62)¢
SR +NO (4.58 £0.16)°  (0.443 £0.03)°  (10.34+0.58)> (34.13 £1.02)> (12.68+0.30)" (138.75 +3.88)"
ol SR + NI (4.86£0.45)"  (0.526+0.06)"  (9.2420.67)¢ (37.63=1.64)®  (15.83 £0.42)* (162.50 £5.92)"
SR + N2 (5.17 £0.28)*  (0.583 £0.02)*  (8.86+0.42)"  (39.20+0.96)*  (15.29+0.35)* (175.12 £3.45)"
SR + N3 (4.92+£0.42)®  (0.595+0.10)*  (8.27 +0.53)%  (37.36+1.35)®  (14.21 £0.28)" (162.50 £4.26)°
CK (4.39£0.37)°  (0.415+0.08)¢ (10.58 £0.53)™  (30.72£2.71)¢  (10.420.29)" (100.05 +3.74)"
SR + NO (4.61 £0.20)"  (0.455+0.06)°  (10.12£0.35)" (13.83+1.43)> (12.97 £1.45)" (128.38 +3.46)"
SR + N1 (4.98£0.32)®  (0.549+0.02)"  (9.07 £0.84)>  (17.50+1.93)>  (13.59+1.06)" (149.45 +3.85)"
2017  SR+N2 (5.24£0.16)*  (0.596 £0.12)®"  (8.79 £0.77)"  (21.02£2.47)* (15.84 £1.31)* (127.33 +4.03)"
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T : FAFUARNG TR FR R R Ab 3R 22 573K W 37K (P <0.05) . T,

5 CK Z5 A 83, 2016 4F 4 kb ¥ X} + 3 3 2%
PR PR TSR 8%, SR + NO SR + N1, SR + N2
FISR + N3 Ab B 43 51 ¢ CK 2 3% 2 = 38.7%
62.4% .75.0% M 62.4% . 2017 4 SR + NO,
SR + N1 .SR + N2 4b 373l 8 CK Ab 3 i 35 2 5
31.9% .53.5% H130.8% , i SR + N3 £ 5 CK
SN mULnT UL, RS R A I T
FHHM IO ~ 40 em HFE LIS, NTTE 1
RS,
2.4 XPEKFFHFZEINKS T BRI

il AT 1A T ot S ] ZRUAE R VR 7 1 B K

KR FRCR A2 AN 6], B3R 3 A1 R
i FH TR it 60 M e Sk 5 4 s B OK AR R i, 2016
AR A B T K AR 5 BRI SR+ N2
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SR +N3 SR + NO,CK, 3 & R LL SR + N2 4b# i
h B3 HRON SR + N1 ARFE /35148 CK 2 36
31. 1% 26.8% ., WFFEHATE], SR + N2 Ab 4 41 %)
ToRAPRL A CK BN 33.9%

®3 WHEBEEREEET ERFH~EMKS R ARE

Tab.3 Grain yield and water use efficiency of maize under straw returning with nitrogen application

Ay Qb K=/ (kg-hm =2) FE/K I/ mm KRR/ (kg-hm =2 emm ~")
SR + NO (12546.0 £458.6)" (564.7 £16.4)" (22.2+1.6)"
SR + NI (13230.0 £570.2)" (567.9 +14.8)" (23.3£2.2)"
2016 SR +N2 (16578.0 £642.1)° (586.7 £18.2)° (28.3+3.7)°
SR + N3 (15525.0 £586.9)® (583.9£10.6)° (26.6+2.5)"
CK (12136.5 £458.6) ¢ (530.8 +15.2)° (22.9+3.0)"
SR + NO (11906.3 £476.9)" (729.0 +£26.5)° (16.3 +3.4)"
SR + N1 (13993.3 +418.9) (723.1£36.1)° (19.4+2.0)™
2017 SR + N2 (14461.7 +440.5)° (727.3 £24.8)° (19.9+1.5)®
SR + N3 (13123.3 £525.4) (721.4 £33.6)* (18.2+2.2)*
CK (11031.7 £507.9)¢ (719.2 £30.9)° (15.3 +£2.8)°

2016 4FHE/K i (BERE J70,4 500 m*/hm? ) W 5

FVEMIFEK B4 A CK SBE 11 7. 0% 10. 5% F

F 2017 FF(EHE T ,4 275 m*/hm?) 9K 2017 4R
KR TR KA (297. 2 mm) & 2016 4F (146.4 mm)
Wik Z 2017 AEAEPFEK 5B &5 T 2016 45, 1 4
A FOKOFFRL 7 A5 A BT B 1] 22 SO B S DR
2016 AF K K 73 F AL B | &5 F 2017 4R (3£ 3).,
2016 AFAEFF A FH e it 0 45 4h BT VB9 FE K i 4
Yo Bt 2 BT, Hod SR + N1 .SR + N2 il SR + N3 4k

10. 0% ;2017 4E4 A B AE P FE K B TE B & 22 57
2016 4F SR + N2 b3 F KK A3 FI FHRCR S CK i3
$E15 23.6% ,SR + N3 AbHHAS CK 235425 16. 2% ,
Ifii SR + N1 SR + NO 4b3 5 CK 2 5 A 3% ,;2017
4FE SR + N1 SR + N2 HI SR + N3 4bBE/K 3 FHACR
3 EE CK 1 E 26.8% .30. 1% 1 19. 0% , 1fij
SR + NO 4b¥H 5 CK Tl 25, Al WL, PIAE £ oKkK
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SrRIFIRCEEILL SR + N2 AbH s , F34%% CK 3%
BN 26.2% .

3 g
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FIHE Rl b, o & 9 000 kg/hm® Al AL it % AE
225 kg/hm” ] {2 3 [ AIC - HE 2 5, 99 4 =M
Pt R RO A X S it 4 A AT T P it 2R
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