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Abstract

This paper, by changing the test of nitrogen fertilizers and fertilization methods, developed the
production of wheat fertilization for Shajiang black soil; increasing nitrogen fertilization can sig-
nificantly improve the wheat groups, individuals and the relative quality of the production, espe-
cially T3 (optimized fertilization + absorbent polymer) which has the profound influence on the
number of wheat stems, such as significantly improving the number of the wheat spike and leaf
age. T3 is beneficial to the tillering of the wheat. T3 or controlled release fertilizer (N) can signifi-
cantly boost the secondary root growth. Using T3 makes the best yield of 8756.87 kg-hm-2. Fertili-
zation and preservation of soil moisture are the key to increase the yield of wheat in the Shajiang
black soil. The optimal application of nitrogen fertilizer and water retaining agent can promote
the tillering of wheat and increase the number of grains, 1000 grain weight and the yield of
wheat.
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1. 5|8

Hh [ LA 0 25 S R S TR 400 5 hm? A2 A, AR A T T SR B v LT IR 1),
RPEANEETX, WEBELCERHLENEE ., hEBLRIMEY B LEr -, w127
73 hm?, AP HH R 120 77 hm?, (A G PR 14% [2] [3]. BTRDE EEHMERS, IEJRUR,
FHERUBCS RN, Wb 58 4 XN 57— AR LE 5670~7350 kg-hm > 247 . ST4EK, 7w 4 fisk e
S, PR 7500 kghm 0 EHERAE S A L, A RORD 32 B XN S DR B 6000
kghm? [4] [5], X785 Ut RS 22 B8 L IR/ N2 AP T RARKIN o AR SCHE XD 22 B b /N AR 25 A B R o ik
ITRG i, LA HL X 3R A05R SRR EE 366 AR, T 7ERD 22 2 1 G B A ) e A 7K Pt
NS AR RECRE . AR B RREARE B DA R RR R IR, i X R AR A S R U X
= e we &3 o =Wl = BV ;o e S N7 17 8

2. MR EHE
2.1. AR R LTIE

BERM RN IR EE 366 CEAVEZHALMRG /N AN, HE: B 47/PHR2-2-2, AEEM 230 K. %)
HCEAE, FHORE, EIKHAEE, PUOERMEELS, s, rEE A, BUEERRGE . AR,
PR 70 em oA, M SRR RS, DAL BEEEST, M, EIIARERS: KRR, K
HORL, KPR TR, FRIAT RS A R BHGE /N2 T it . 2 & IE(NPK = 15:22:8), FALHH(KL0 57%), FEREIE(N 42%),
TR, I BERRAS(POs 15%), JRE(N 46%), HHEYIE F75 IR0 7Tt .

WG 2011~2012 CELE VBTN T A MDA 272 5 552 56 3 b (7 7] 3 48 J2IRT T B 0n X o ek B B S Y, S MR
BT RAE, D0, HHERKE 786 X)) T. WIS HE I8 —, TEmtoam LR, JrEE
YIKE, 0~20 cm HFZ LIRS B NENLR 1987 gkg ', &% 1.03 gkg ', A 2%k 12.88 mgkg ™', AL
B0 95.02 mg-kg ', pH A 7.14.
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2.2. SEHETT

I H RKBEHLX A, 3WESE, MXK75m, % 28m, M 21 m>, #HFEHN 120 kghm 2,
A78E 23 cm, FEFPEREE S cm, 2011 4 10 A 17 H#EF, BRXE 1 m SUTFEBRAS, PO BA RS T .
WIS 7 A AREL, SR ER 1 (T AR R ST 5 2t & A R 750 kgrhm ?s AbEE 2(T2) AR AL M AE(N
P,0;5 Fll KyO BEANE SN 210 kg'hm 2, 105 kgthm > F1 75 kg-hm ™2, N ONES@ R, B HHIN 4:6,
BAERHE), EIEAIE AL MM TR AbEE 3 (T3 NRALHEAE + £R7KF, N, P,0s fl K,0 &
43508 210 kg'hm™, 105 kg-hm > 1 75 kgthm ™, N AR R, B HEIN 4:6, BREI LR, ZE
(3B BT NSRRI . £RKF) 15 kgrhm ™2, ZE3RFHS, VERIEAT; AbFE 4 (T4) NEEBIEN). P,Os Il K,0
BNES M 210 kghm 2, 105 kgthm 2 Al 75 kg-hm 2, —RMEAFEIEREN; AbFE 5 (TS NERIEHRANE
W 20%, N Jy 168 kg'hm 2, BEERAES: 579 105 kgrhm 2 F1 75 kgrhm 2, — R VEERIEHA . ZLFE 6 (T6) N
PR RN BN 30%, N oA 147 kg-hm ™. BEHIES 514 105 kg-hm > F1 75 kgthm 2, — PR AEHEA 5
AL 7 (T7 CK) H R AE 23 514 P,Os 105 kg-hm 2 Al 75 kg-hm ™2, 4% JE Jfi

23. WEMB575Z*

2.3.1. BEAEMRZER
SEEVIHITEREAN/NXE 2 AN, #% 1 m XAUTHITE A IEATEL IS SR P EONZ /N X ) FEA
AL A RE. RE. . L 08 SR I TE R B T EUS ZE B AR 6]

2.3.2. MEE B
FERRMIRAS [F) A2 B I IE & /N X 2 B 20 Bk, TR NBEEREA . 1B/ T25M00 . PARRZREERUIX
ARREL

2.3.3. ke ¥

Hop /N X () B ST B R A 2 KXUTRERL, ST N T e B S AR PR e 4 T, ik,
43 S0 5E 12 P KA BERRFRL AT S AR AT T, OGRAE A= SRR = B i B T 3T i R AR
B, R = RS e S 2R

2.3.4. FEREFEBHRK

7R A R R 2R R BRI E FH R TS0 o B AR, SRR A WS . SRS FERE S IR EAR
TVEZFREL 20 A, THECSHE RROFPRLEEL, BRUL 20 NREAERIEL. TE[R /X 2 SHURE 20 #R, TEEIE A
BRGSO SRR R NS AN BN 7] AN X A R L(R
MR PSR, SRR T AT S WURS FEARFRL P ST 5 A A 0 i TS RE st WO (A AT R A B A
B 1000 #7570 e TR, B 3 K.

2.3.5. NIEHHELTE

F Microsoft Excel 2003 #HATHHE S+ 40 4T; DPS9.5 H I Ab P R Gk 1T % 7 B E R
3. ERESH
3.1. MEAEsTEbER A/ NERE R ZHEH KIS MRERA N

AN [ AL B ZE ) AR A 2 2 e i 2R AR IS (I 1) 22BN FER Sk B g, DU 7> BE
PIE I, BEBCNEE, EITEETRE, T RA N EA RARIE B R o i
BT T ZE B0 /) o 5 I $00 0 2 () 2 ot S v R A DI AR P T 4 K o A iy 5 A 2 ) O (2 2%
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Table 1. Culus or spikes of different treatment wheat at various growth stages and spiking percentage
= 1. TR/ NEEAEY. SEERERESE@E RS THMpER

BZE@E)H (5 -hm ) Culm (spike) numher

sl HAH FRAEHE /Y%
Treatment  Seeding A BEH =tog ] W R FEAEH R Spiking
Pre-winter green Setting Jointing heading Anthesis  Maturity
T1 277.1a 938.0ab 1107.0b 1256.5ab 768.5bc 645.8cd 644.0cd 639.5¢cd 50.9a
T2 275.5a 865.0ab 1133.5b 1269.5ab 780.4b 661.8bc 660.0bc 655.5bc 51.6a
T3 272.4a 987.2a 1322.9a 1385.8a 826.9a 690.3a 688.5a 684.0a 49.4a
T4 270.1a 898.7ab 1133.8b 1297.0ab 783.2b 671.8ab 670.0ab 665.5ab 51.3a
TS 265.7a 908.8ab 1131.5b 1260.0ab 740.7¢c 636.8d 635.0d 630.5d 50.0a
T6 262.8a 856.2ab 1065.0bc 1226.8b 737.6¢ 631.3d 629.5d 625.0d 50.9a
T7(CK) 262.3a 805.8b 974.0c 1212.3b 700.1d 592.8¢ 591.0e 586.5¢ 48.4a

VE = FBEHR 5 AR 7 BER R 22 7k 5% 2.3 7KF, P = 0.025.0.032. Note: Values followed by different letters in the same column mean significant
at 5% level, P = 0.025, 0.032.

ZES. BB, BB RIH AR S A A EHOR RS, T3 AR, &
1385.8 Ji-hm 2, T m THAMAIE, H T7 &l 1431%, A& 1 el LA H T3 (AR + £RKF)M
A3 ) A ZE R B A A HE b e A, EL SR T7 (LR A ) Ll A AR A B (B 3 K. T4
(PR ) MR A 91 28 P AT (S I & AN 5 31 41) 5 T7 (CK) BB ik B R K7, B T7 5 T3 Z ek
R ENL K TR B I8 MR A 48 sl B (SR R A AN IS Y A1 5 T7 2 IR3IE B 25K, T2 (fle
A4 i JIE) M A 30 22 AU (Bt 2 S AN RS 5 1AM 5 T7 Z 1Ak 3 B 25K 7 T1 £ T6 5 T7 (CK) it
EFNRF KT, Ui IR b 22 2 A /N FE R R R, D2 /N i IR DA T3 it
HE 5 R, bR BOZME AL, HoR T4, BHZGR T2, SPUH T1: TS A Te MFTAE S
AT DU AR FR AR LA R A S PR, MG 1 HmT DU H X 79 S b 2 1 5 A B R ISR DU A Ab B . IX
WA RD 22 B L R UL, EEORIIERD 22 2 L M /N 22 B I 2 1 IR
MARZKE, B T7 SRS i T T3, (H S IR 225 s, ARERA 2 T3 BB, b

ML AR N A E S AR A B W S R[S A AR 2 R S R 8, SEUREEER T
B, T a ) T3 B2 b 2, T ARIE 1 L R B

3.2. MERLMARNENMEEFRNS

3.2.1. BkEZEMBHTL

AR AL 2 (RS & 3] T3 A1 T2 EZEM R (L 2), 205N 8.73 1 8.67, 5 T7 MIELEIA B /KF;
R & A B (R ZE R K, 5 T7 Z A LW BIA B 2 25K, Horb T3 258805 11.87, T4 F 250
N11.6, VEHIMEREZEIE + FR/KF RIS R IR I S22 i 22 2 L/ 32 32 25 mHig

3.2.2. BHEHITL

TR A A 2R BRI 3), BAZEHCN 3.17~3.53 A FIRTTHAFF UG/ 5] Ab TR 5] 25 (B2 ) B 1) 2= ) 438
K EEEII, REAFZEEE BN 3~3.77 AN, A [E] AL FR 8] B A AR B A, e i
T [ b R ) SRR MO S 2, 5 T7 (CKOMEL T3 BiA 3 535 /K5 T4 (T A AR B ik 22400 5
T7 WA REEKT. B0, 7Erb3s Bt BRAHEAE + RAKFIH RN EE, Ui ER L
HUERIRRCR AN, FRZKFRI AT DL R B LRI AR, T4 FRARN)/ERD 22 5B 1 bt AR AR
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Table 2. Growing dynamics of adventitious main stem leaf age (leaf age/plant) at various growing stages

2. BEBERHRBKREEHRAV/ED)

s A R 2 B 30 G ! Ejiipsel
Treatment Pre-winter green Setting Jointing heading
T1 5.47a 7.4a 8.5ab 9.33a 11.17cd
T2 5.5a 7.43a 8.67a 9.37a 11.5b
T3 5.53a 7.53a 8.73a 9.63a 11.87a
T4 5.5a 7.43a 8.63ab 9.53a 11.6ab
T5 5.47a 7.33a 8.6ab 9.27a 11.43bc
T6 5.43a 7.23a 8.5ab 9.26a 11.17cd
T7 (CK) 5.17a 7.17a 8.33b 8.9b 10.97d

VE: [FBERE 5 AN R RER IR 25 598 5% 5.3 7KT-, P = 0.027. Note: Values followed by different letters in the same column mean significant at 5%
level, P =0.027.

Table 3. Dynamics of culms per plant at various growing stages

3. RE RN BRER(R)

Ab 3 A RHF W =g Ul e Ul Eilipry ]
Treatment Pre-winter green Setting Jointing heading
T1 3.37a 4.9ab 5.2a 4.07abc 3.37abc
T2 343a 5.07a 5.23a 4.06abc 3.4abc
T3 3.53a 527a 5.33a 4.47a 3.77a
T4 3.47a 4.97ab 5.23a 4.3ab 3.6ab
T5 3.27a 4.7ab 5.17a 4abc 3.3abc
T6 3.2a 4.87ab 5.07a 3.9bc 3.2bc
T7 (CK) 3.17a 4.43b 5.03a 3.7¢c 3c

VE: FIFIEHE & A [F B ROR 28 798 5%55 % /KT, P =0.03. Note: Values followed by different letters in the same column mean significant at 5%
leve, P =0.03.

3.2.3. BHORERBEL

AN [ L Ak T A 1 BRI AR ON 6.5~7.53 (LA 4), PN 7.1 2o B HAR IR AR MU IE
W2, FHIRHHICLS RS RIER . X —MBoR Bl — b R A SRR, NER
FREFRS W, WAERKER N, 7TLUERAR R B3R IR s TR o (75 2. SR Bk R A AR
22.07~24.97 % . MITEAMHT G AT LB H, T3 Bl T4 Lb305 T7 b8 LS (Mrte & 1AM ik B8 K,
WHD 2 BE-EARAL AT + CR/KFRRIRE AT (N B S A B R U A R AR K O P A5 i AR 9] (1018 2 45
R

3.24. FEBIEA XX TEBYIR, 8, FEHRANBERERHZ W

T3 MR AR RABRECR S/ NEEC S T7 AL B B 2 KPR 5). TEAZ/NESR, T3 h 1.1
Bl TE/NER17.07 5% XEW, AT + BRI ib 25 B /N 2 Rl R /R F B S5t v T A
Tt ey 2

WRBERMTEL + RAGIAEEREIEN) ATE N EZ ]2 EREE 5). T3 LA REES
FHEAFE, ik 8756.87 kghm 2, L T7 #7% 17.1%, b T1 3677 10%; T4 L7577 &N 8413.07 kg/hm’
ET (% T3 ZANHE 6 MEFRR P E, o T7 8977 12.50%, L T1 885757 5.7%, T3 Ml T4 (-8R mT
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Table 4. Growing dynamics of adventitious roots (roots/plant) at various growing stages

4. BE B E R Z (/R

A7 A BRI Fal=git P Ejiipsel
Treatment Pre-winter green Setting Jointing heading
T1 7.2abc 17.03ab 19.67a 22.87abc 24.27abc
T2 7.43ab 17.3a 19.8a 22.47abc 23.87abc
T3 7.53a 17.77a 20a 23.57a 24.97a
T4 7.47ab 17.33a 19.77a 23.5ab 24.9ab
T5 6.83abc 16.87abc 19.6a 21.63abc 23.03abc
T6 6.73bc 16.17bc 19.53a 21.13bc 22.53bc
T7 (CK) 6.5¢ 15.97¢ 18.67a 20.67c 22.07c

VE: [FBERE 5 A R RER IR 25 I8 5% /KT, P = 0.019.. Note: Values followed by different letters in the same column mean significant at 5%
level, P=10.019.

Table 5. Spike traits, yield, yield-compositions and harvest indices of wheat at different application rate

5. NERELETNEREEER, =8, FERRFAEEREYR

. £ &y < Bo5 ce g g = g

= N+ Y 22 o "l S 1= o0 = ~ LS =
mE 55 ®2: BRIZ BTy Es: 2 2%, ﬂ“j‘gﬁ Heis EE
R 8y g2 BFi7 tF3t il BR: mII BSf Biii EI
2 = ‘a2 < ) ) 2 P 5 o= ‘a2 1S 2= w23 S

= %% E}‘% @ o= K<§ oA ﬁm 3 #HELm WL %5&‘;
TI 653  3.7abc  154be 1576 3467bc  639.5cd 3537bc  1931%c  7962cd  0.412a
T2 667c  3.7abc  15.57b 147b  3507abc  655.5bc  35.4bc  20213.5b  8028.97c  0397a
T3 74% 357 17.07a lle  3567a 684.0a 3577a 215914a  875687a  0406a
T4 7.03b  3.dab 15.93b 127c  352ab  665.52b 3556  201155b  8413.0b  0418a
TS 647c  3.labe 15.27bc 1.6b  3433c 63054 3527bc 19440.2bc  7786.67d  0401a
T6  643c 3be 14.77cd 163 33.57d 62504 35.17c  18965c 7751d 0409
T7(CK)  5.93d 2.8¢ 14.03d 2032 325¢  586.5e 3473 18603c 7478 0402a

VE: [FBERE 5 AN R RER IR 25 598 5% 2 /KT, P = 0.023 . Note: Values followed by different letters in the same column mean significant at 5%
level, P =0.023.

T7 1 T, XFREAKTE, B, PREELHRMER + AT SO R, nE &K 8756.87
kghm?, FLUUE T4 B IEN) & ORELF, Fo&ik 8413.07 kghm 2. WF S ATLLEH, T1 (REIM
L) B 7962 kg-hm > fX T T2 (B4 HEAE) 8028.97 kg-hm > 177 &, WA B IR AL th 2 —Fh el 471
Ji e

M= B R R E, SAFEEEERIN T3 > T4>T2>T1 >T5>T6 > T7 (CK)ALH, T3 kbFHAHAL
%%, 685 Ji-hm™2, tb T7 A1 T1 ALFRSy SIS0 14.9%H1 5.4%, 4% 5 2 7K F; T4 FIREHCH 678.5 J3-hm 2,
Lt T7 A0 T1 AREE 2530 13.8%F1 4.4%, IAMEE /K Tl T2, TS fIT6 2 AIEFAEE, (H5 T7
PeBcE R . U, TR D 22 MR N I AR, U R AE + TRAKGRIEEE B AL (N)
R

THRFERIAN T3> T4>T2>T1>T5>T6>T7 (CK)ALFE, RIS HEHE (0%, Ui
RE Kb 22 B b /N RN A A R e, JRHOR AR + CRK TN R AR (ON) SR B AT

SR B FaRF L B 7 A T4 5 R AR B, HL Rk v I T 5 T A g B e
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FABARIRD, FPRLr Sl = U6 B R . T2 ARG FE S KT b3, 5 0397, 3
fBALFEy 0.401~0.418 Z[8], ZRARE, SaS bR 808, THRERER S/ DZE 1Y
JRHE A o

4. &iL511ie

AR, Wb B A AT DL B SN R AMART E R A R, R T3 (0
FZRE + CRAKFR) AR XS b 22 B b b ) /N S ZE (R Be i i K, 022 B R N3 AU + SRR
H.S247 45 06 FH U AT DA 385 4 v /N 22 S ZE (RO B B B + /K B U 45 B JE(N) AT DA B R s
LR ANEF R, BEB MR, RGN AT DL REBIRIEES, ART/ANEEK: il
JRE + PRAKFIEFE R AEN) B B 2 i AR A K E 5 = s UR [0 AR 45 S — 8. b2 B LAk
JEAE + ARG AL T Ty 2 P 5 SR e PR AR, AT IA 8756.87 kgrhm 2o i T IS5 2 1 265 B 4 /N 3 186 7 i) S g
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o RGN HEEH T EBREIEWN), X 366 (AR B, T4 77 R0k 8413.0 kghm 2, H T7 1
77 12.5%, FEREREN) G 8O 590w NS5[ 14] [15]0F T 25 R — 5.

W BAR—HK G 5 B LKA, HarfEdb X EER I T 5, W5 T3 jH 11K
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e HE
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