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ABIFFEAE RTINS B R &/ N R IX L 57 73
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1 #REIZE

1.1 e e

255 M A7 F Ll P R B H S AR A (36°
10’ N, 111° 37" E, 4k 464 m), X X & T
A2 AR, R 12.6°C, FF H AT
2419 h, =10 °C 1% s B 3327 °C, TG 7 )
180 ~ 210 d, 4EJFEIKEL) 500 mm, %) 70% &
E6 ~ 9 H . X 5 A KR 1, R
R, 2017 AERRHTBEE T B AL MOk AN 1
FR

R 1 2017 EBEHE L EELER

BHUR AR AR AR

pH -1 -1 -1 -1 -1
(g-ke') (g-kg') (mg-keg') (mg-kg') (mg-kg')

7.56 15.0 0.8 8.1 11.3 212.6

1.2 it S5

I AT 2017 4E 10 A, T 2019 4F 6 H 45k,
BEE S AACEL, ARER 1 AR PR RIS (A AR
T1), WP, AEEE, 178 20 em, JAEE AN
AR I B EAE R, AR N: 150 kg + hm™,
P,0s: 60 kg + hm™, 4k #f 2 S il + Fe J5 it e 45 =X
(MR T2) , BHE R PR, B,
AREERE, A7HE 20 em, FACEARYE 130 &
FNAC/INAZ iU P i 35 o s R e SR B3, b3 3 Syl
FET + B RER (B E T3), N+
By A A JE Rl 1, 28 R, IR FD, 28
B& 35 em, YA 5E 30 emo AbHEE 4 R A Fi O + 4
AR (R E T4) , FE 4By it A=
Sofih b, SRR, B E R 05 ~ 1
em, FERRE3 ~ Sem, f7HE 15 ~ 16 em, IR
12 em, KJH 120 em Fo @R, SRR ARG 7 ~ 817,
XFHR(CK) At HA-AbHE 4 R ER, R

WEIANER, RABEILXAHES] . 558 it
RN IRE (N 46% ), BEIE NS BEERES (PO,
12%) , ¥VEIRAC AT 3, FEHTEReHE, %
JE12 ~ 15 em, BEHFEHOE. /Nl B3
4757, &N 150 ke + hm™, FEFHEHE R AH4E 10
A%, WORIHRARAE 6 A¥), 6 ~ 9 A N R,
SNEAEBAEEIAARERE . BRI 2,

*2 REMSAEFSAE (N-P,0,-K0, kg hm™)

Ay
Qb
2017 ~ 2018 2018 ~ 2019
CK 0-0-0 0-0-0
AP (T1) 150-60-42 150-60-42
MEE (12) 120-67-26 111-58-34
ZEMEEE (T3) 120-67-26 111-58-34
SRS (T4) 120-67-26 111-58-34

1.3 HEACRE S E
1.3.1 FEACREE

R 5 F/NE R H I (3 H 8 ~ 16
H). kM (4710~ 15H )., M (5 H
3~ 6H) U (6 HS5 ~ 10 H ) 1E&AEFEXT
/N X B ALR A M b /N2 AR ARAE 10 bR, LT
H e 5 9 A B AR R B T
2017 ~ 2019 4FA/NEZREFET AR S5, DL 20 em
h—J2, BNXIHEITZSCRAE, SRE O ~ 2 m 1
BESL T 2 IR A A
132 e H Sk

INERERIGINGE . N=MHIFLR, A/ NX Ik
3ARER, BEAK 1 m, FEAREH 3R A ECT
PEPTE MR, HHEThRC, TER/NEHRTI . 22
R OESIN | A T BE S A W

ANFE M ST R N E - KA R4
(3 35/ A2 R T 105 °C I HEAR 2855 30 min,
60 CHET R, WA EHH Y ER,

PRI RN ANZOGRIT, FEAS/NX BEHLICR
15 mx 2 m=30 m* {/NAZ, ORI = Jfisk
B/NKFARICHY 3 mx 1 m B9/NEREBE, A& /N b
FE . FEORIEORN T EE 254

ANFE b AR A R AR I E . R HLS0,- TR
HINEGAE R, 4 A 8175 AL FOSS-Kjeltec 8400
DU S A AR IR A R i

FIER AR E: 2 mol + L7 KCl #E174R
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G, H 4 A B2z 40 i (SMARTCHEM
200, ¥EE Alliance 23] ) M5E -3 NO-N i,
133 &Ik

N WHAEEL (% )= FPRI R E L ZEE (kg » hm™ )/
AR R (kg hm™) x 100;

N A HIRER (kg « kg )= FPkir=H (kg * hm™ )/
H FARAREE (kg - hm™) x 100;

N AR ISR = [ it N ARG VED R I b L
TR N B — A N IR AE ORI e 15 1
N A ]/ ARAE N B A R

N =71 (kg - kg ) = Jiti N AR S5 BTk A4
Prreit (kg » hm™) /4BAE N A9FEAR (kg » hm™ ),
134 HHEINEMEEE LR

KI5 K04 H Excel 2016 % FE/EE, Jf: H] SPSS
19.0 AT #HAT G50, R LSD #4555 P<0.05
KOV L2 5

2 ER5HH

2.1 RUIBEE SRR 30 A N RS ZS (R 5
et SE 2 AEHHE, RRAEG AN BEAR B
AFBAERINE 3 i, R 3 AH, EL/NEN
BAEFEMN, &NENBHRISRBETH SRR
fIRARE S, FEaR T IR B0 m AR 7 3 3 e
NBHREAR. EA/NERAW], T1 5 T2 %2
S, BME 55 R 488.4 J5 A1 490.0 J5 #k - hm™, 7
FEE AR AN AR S A N 16.4% ~ 18.8%, H.
Z5RE, N HRIBGRE, T1S T2 W& /NE
BRSNS T E 25, IR 14T 5 B Ah A
5, T3 RAEIEIEN 5.1% ~ 16.8%, T4 BAH
M 14.3% ~ 30.8%, HZESYKEEKFE, Uil
b A 25 T A A /N 3R T A B R AR
A A ALBRXTAC/INAZ I AR AT 2

K3 BEFHRELE () USEURRESR

A B2 R s Ok - hm™) ha £
AE Ab

A IR P AL We3s) (%)

2017 ~ 2018 TI 645.5h 1077.2¢ 576.2b 476.8b 308.8h 0.3a
T2 642.5h 1286.4b 603.8b 487.4b 334.2h 0.3a

T3 774.8a 1336.6b 624.0b 581.8a 358.9h 0.3a

T4 791.8a 1521.5a 831.8a 611.5a 382.4a 0.3a

2018 ~ 2019 TI 331.4b 1088.8b 582.8b 483.4h 311.3¢ 0.3a
T2 337.4b 1076.4b 576.3b 491.8b 335.0¢ 0.3a

T3 365.9a 1146.6a 694.1a 538.7a 358.8h 0.3a

T4 372.8a 1195.9a 712.4a 582.3a 382.3a 0.3a

M T1 488.4b 1083.0¢ 579.5¢ 480.1¢ 310.1¢ 0.3a
T2 490.0b 1181.4c 590.1c 489.6¢ 334.6¢ 0.3a

T3 570.4a 1241.6b 659.0b 560.3b 358.9h 0.3a

T4 582.3a 1358.7a 772.1a 596.9a 382.3a 0.3a

e SR E/NG FRERZRAE BRIETE 0.05 K225 & . R,

2.2 FUIETE S5 B 35 6 &N T R LR
Al

Ll AR HE, NRER AN ETY
PR BRI 4 in, WNRATEH, AN
2 ()T o AR R i AR A ISR I ) 2 T
B, JUHORTE B I SR i T o I . T2
AR FREE T I T A R T T AR EE, HYE
SR ENER, HApRAFHM T AT E2ER;

TE T2 Eeailh A7 BEAh AR, T3 Fl T4 A FEAE AN
BN TP AR R G5 0 5.7% ~ 21.8% F
93% ~ 31.4%, H2&%¥38 8 EF KV BORINK
T2 Kb 343 5] 58 A0 7.5% F1 12.2% 5 T4 Ab BRI R
W) TP B R4 T3 Ab PR B B30 4.4% 5 1A H
JEE A o T W G N A/ N A BN T B AR R
i, AR ISCR MR
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F 4 AEAMHEREMZSNEZTYHRRENZ I (kg *hm™)

A0y IbF A4 BT L] P Wop
2017 ~ 2018 1 282.3h 1934.4h 5353.5h 6436.5¢ 7364.5¢
T2 284.6h 1846.2b 5467.5b 6524.8¢ 7356.5¢

T3 314.4a 2264.6a 5745.4a 7135.5h 7955.4b

T4 329.2a 2353.4a 5846.4a 7546.5a 8468.4a

2018 ~ 2019 1 247.1b 1045.4¢ 4945.7d 5965.5¢ 7256.3¢
T2 242.6b 1134.4¢ 5135.4¢ 5867.9¢ 7356.4¢

T3 273.7a 1364.6b 5463.7b 6356.5h 7853.7b

T4 283.8a 1563.4a 5746.8a 6857.6a 8035.3a

FHE T1 264.7h 1489.9¢ 5149.6d 6201.0c 7310.4¢
T2 263.6b 1490.3¢ 5301.4¢ 6196.3¢ 7356.5¢

T3 294.1a 1814.6b 5604.5h 6746.0b 7904.6b

T4 306.5a 1958.5a 5796.6a 7202.0a 8251.8a

2.3 FNCIEE S H AT 550 A /N P i S
IS 2 AEHE, AR A /N 7 i
MTRIE IR 5 P, N3RS [ HH, AFFEHE
INFE PR IR T4ST3>T2>T1, T1 A /N
7= HE A 30133 ~ 42195 kg - hm™, ¥J{H 4 3616.4
kg - hm™, T2 8 T1 7 2 45 P92 EE it FH 2 23%
TEOLT, &N BEISINT 2.4%, 550N T
TE S P 1l DI ) 4 7 T NEAE DR B A /N2 P i A

x5 ARMERATENENTEMTHE

PN e *%*vfﬂ% THLE
(kg * hm™) (g)

2017 ~ 2018 Tl 4219.5¢ 43.2b
T2 4268.2¢ 43.2b

T3 4927.4h 45.9a

T4 5356.3a 46.3a

2018 ~ 2019 Tl 3013.3¢ 38.8¢
T2 3135.6¢ 38.6¢

T3 3845.2h 41.7b

T4 4532.4a 44.8a

F-EEE T1 3616.4¢ 41.0c
T2 3701.9¢ 40.9¢

T3 4386.3b 43.8b

T4 4944 4a 45.5a

SEMIEOLT , W/ v 1, 76 T2 19
JeAl B T OB T S, T3 RN T4 YA /N PR
BN R A IR, B g B y  ky 18.5% A
33.4%, T4 XF2&/NEZ Pt (3G AR e 2., 1
WP Tt DX 00 4 ot IS %) ity A 7 e
5 ] AN E B PR R, T1 R PIAET R R
3R 43.2 F138.8 ¢, BIH N 41.0 g, T2 WAETHRL
5 k432 F138.6 g, HI{H M 409 g, TI F1T2
ICE 2R, 5 T2 M, &/NETREE T3
T4 RE PR35 B E RN T 7.1% 1 11.4%., i B i
B2 WIS/ NE TR, B R
W P8 o
2.4 SUIEIEYE S M B 55 RUIR A FHRCR 52
Zoad S 2 AEHIE, ASTRVAE 03 1 EUIE A FH AL
RANFK6 Fran, MF6 T FH, T1 A A A Uk 3k
FEHOE H 44.9% . R/ BERCR N 341 kg - kg
RHE W WCR K 13.6% . FAE A A= 77 11 24.1
kg + kg, T2 4% T1 7 2 4F it %0 5t k20 23% 1191
B, ANEWORAE R = T 6.0%, A AR
KT 3.4%, ZALwA=)18Em T 34.4%, HERE
WE K. AE T2 Binh L T B R, T3 1 T4
1 AN W AR B0 T2 43 i 4 v T 3.2% F1 3.6%,
RE R MR T 5.0% 19.7%, AW
RS> IR R T 80.1% F11198.1%, ENCARLE " J142
1 18.2% F1 33.0%.
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Fo6 AREFMEEXTRERNARE

GO Jb AR (%) FUEHACR (kg - ke') RILFMBIE (%) AL T) (kg - ke™)
2017 ~ 2018 T1 26.8¢ 27.4b 13.6d 28.1d
T2 29.6b 28.8a 16.5¢ 38.8¢
T3 31.6a 28.7a 22.5h 44.8b
T4 29.6h 25.5¢ 27.6a 48.7a
2018 ~ 2019 T1 63.1c 40.8a 13.7¢ 20.1d
T2 65.5b 38.9h 14.7¢ 25.9¢
T3 66.6b 35.7¢ 33.6b 31.8b
T4 69.0a 35.6¢ 65.5a 37.5a
A Tl 44.9¢ 34.1a 13.6¢ 24.1d
T2 47.6b 33.9b 15.6¢ 32.4c
T3 49.1a 32.2b 28.1b 38.3b
T4 49.3a 30.6¢ 46.5a 43.1a
TN 3.2 MRS T 6 R R M/ S R R AL
ESii A
3.1 FNEPH X 5N e S E A IR K3 BRI P VR 7 e e E R R, B
RN 7 i ] e P - K HCR B TR VR AR K

D A P 7 AR LA AT 3R 53 A i o Bk, 4K
PVERI TRy T R LA BRI R A, B %4
DXIURIAE B2 H 1% RE ARkt FH 2t L it P s 1 ARt FH 1
Tk, SCIAED A PR T AR, IR E R 7 R RO
PR E R AR R B, TR S PIAE Rl AL
FErb, I A SR A P AR S AU i
W 23.0% BTG OLT , WOIR 1A /INZE AR B 22
() BMTY M ARTTREES, B
T 24%, RIEWOGRFEEIE S T 6.0%, AN WA ™
TR T 34.4%., VLTS B R M4 /NE AR X,
A 3 I A R A ] s D R, SCEA N
FHALS AT R R e, /N 5
TR A FHRCR . BIHMESE T 78 5 AR AT 5T
T, A P S A P AR O A N B T
TR RN BTG B 52, X S5 AR 1 45 R —
. AW ANEA BT A /NE R, |
it it AL SRR AN A RO EE R, A T80T
AR O AP P AU REZE T R bR
&, BIUEE RS E AR IR RR, AF
FHAFRZ MR, MR IR 5 s
I = Ty it A s e A A ik 2 S it P 9 (] B
MARIE T4 /N2 BkPR =, DRR i 1 OAE B4
A7,

RE . REE e e 4 i LA
HEAT ARG R, 28 EE Y0 4 0 4 B 7 I 55 N 2 R R
FlAR L, 2/NZE ORI B AR S5 44 43 5134 7.3% Fi
14.3%, TR S5 AN 7.5% F1 12.2%; ¥t
A A MR AR, M 35 n B I A N E
WA BRSNS M TP R R e, 6% f S/
FHRPREIX, B AR AN JE 2R o0 A AN 38957 S B 1l
KONFER KR FMEIEF R, 10T A 2L
TG R Z B K284, $ WA BOK 5
TRETE 1, N4 /N I REAR B ST
Py AR R 00 B A AR B A /N A 1Y
PR AN Y BN 18.5% 1 33.6%, FNEMER
TRBUN IR E T 3.2% 1 3.6%, FERCE DI
I T 5.0% F19.7%, & NE UL R 24 ) 4 i T
79.7% F1 198.1%, FNCAwA: T T340 048 T 18.2%
1 33.0% Hb R A 55 AT e s A+ 387K 43 22 6] B
—ANFEXS ST K MBI R G, BN 3K 53 i
izagl, R Aes it R KRR, BRI
FIGROK R IR T — 26 (e 365705, B4
INFERT ISR SR AR, ARG A& /N2
P P AN, MR 5 RLLE AR AR 1 AR S
T AN AETTE TR B AR AR R R AL 5
R, TR 8 T 2R B s 4 0 i
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RAURA = F1 0 ASBIEFE 4 J5 o 4 2 JES 1 5 4%
NIRRT A SR e AR [
W3RN IR Ot 2 77 7 43 ) Sk 2 RGN 4.4% . 12.7%
65.5% F1 12.5%, 4=fE A 2B i 36 B S 4f
PR PERE T H IR, X VR == ARt

R FITACR AT BB B AR AR
T T M.
4 E®

TET TP A/ NFZ R IX 285 1 4k 2 AR /NFZ
FPAE e, 00 e i A AE 2 4T it 2 k2D 23%
MITEOL T, ORI/ N R AR S ZE (B BoRT
VR BRI REES, mEEINT 24%, B
WOIRFE B & T 6.0%, A AEBECRIEIL T 3.4%,
FACARAE P2 AR T 34.4%, S UER] TR
5 b A% /N TR DX A R B A /N2 7 et RIS k2>
R FH = T 5k

FE I 4 e it A R kb E AT R B R A
by 5 T AN R IS R A% /DN 22 B AR 4 ) 3
51% ~ 30.8%, THR RGN 5.7% ~ 31.4%,
PR N 18.5% ~ 33.6%, &P WAk 45 Bk
32% ~ 3.6%, RAFRRCEFEAKS5.0% ~ 9.7%, A
JIE 26 R 0] e 2442 185 79.7% ~ 198.1%, AW A= 7
1 182% ~ 33.0%.,

AIOL, AE R A /N A DX SR A - B
it A 25 A5 b R 25 (AR 5 2, AT DAZEBRIER /N
7 P ] A ek RO P, AT/ PR RN A
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Effects of nitrogen fertilizer regulation and mulching on wheat yield and nitrogen use efficiency in dry land of
southern Shanxi province

FENG Yue-chen, YU Zhi-yong, ZHOU Huai-ping, XIE Wen-yan, YANG Zhen-xing ( College of Resources and
Environment, Shanxi Agricultural University, Taiyuan Shanxi 030031 )

Abstract: In order to clarify the yield formation of winter wheat and nitrogen use efficiency under nitrogen fertilizer
regulation and mulching measures, four treatments [i.e. Farmers’ fertilization (T1), Formula fertilization by soil test
(T2), Formula fertilization by soil test plus ridge mulching-furrow sowing (T3 ), Formula fertilization by soil test plus
whole mulching-hole sowing ( T4 )] were conducted during 2017 ~ 2019 in the winter wheat growing region of dry lands
in southern Shanxi province. The population dynamics, dry matter mass, yield and nitrogen use efficiency of winter
wheat under the four treatments were studied. The results showed that: (1) Compared to T1 treatment, the nitrogen
application was reduced by 23 % under T2 treatment. The yield increased by 2.4%, the nitrogen harvest index increased by
6.0%, the nitrogen physiological efficiency decreased by 3.6%, and the nitrogen partial productivity increased by 34.4%.
There were no significant differences in the total stem ( panicle ) number and dry matter accumulation of winter wheat at
the harvesting stage. (2 ) Compared to the T2 treatment, under the T3 and T4 treatment, the population structure of
winter wheat increased by 5.1 ~ 16.8% and 14.3% ~ 30.8%, the dry matter accumulation increased by 5.7% ~ 21.8%
and 9.3% ~ 31.4%, the yield increased by 18.5% and 33.6%, the nitrogen harvest index increased by 3.2% and 3.6%,
the nitrogen physiological efficiency decreased by 5.0% and 9.7%, the apparent recovery of nitrogen increased by 79.7%
and 198.1%, and the partial productivity of nitrogen increased by 18.2% and 33.0%, respectively. Therefore, formula
fertilization by soil test combined mulching, which could ensure the wheat yield and reduce the application amount of nitrogen
fertilizer, should be recommended in southern Shanxi province.
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