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B E:AANERLETT D AR ERR  AETFAFAEREMHEAN GG RDLIEABTREARAAE S,
EREN EUAEEEERTEIXAPR BT EREFRRAIFEF L AEZRRTRE. GAHEENKA
RE-RERLADGEHO TR, EARLAEFAT. ARYERLRAREBRFI AR A SR TEHRE
HEEER, ARKFERE L RARBARERETHRAS HANRARS, IREXF AR THRERBR,
HARE, LAEEBRERBAEE A . THARLENH TIRIEN AR I BBERIPERIRETH
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BAARHEYERRFNLBERTR, L2
TR & BRA P SRR R KR
YFEBEHEHE—EREETIMH PO, W
MRFH T AP OARER—ERFBEETR
ME Ko

PR B AR AT LA + & B R A £ X B
BN, A\ RBEYTE. KYEARE,. 2
ERB IR ERRER EREAFARH
B, THBERIE S RAGH, MR R A KR
L MER KT X EY ™ R U% 8B LA
BEBKYE ERRAE—SHMASMERE
R 275 J0Pi3r 3ol L

RELFAX LA RS BE—RB R, S E
F1Eaale -0 (R 4Rk, R 1R 20 HE 2 80 AR
B, BEE RV A KT RS, EY R 5 R A T
B, W BEALAE A B A3 A R 7 HLAE R B AR T A
AL, BRERET LEFHER AT FEHR
BER AT EEY RS REFRORHBEF,

FXFAABESHERPEMRRE, HRXTA
FIMEREH X T AR R MNA RN ZURSEY
FRAOEWH, EENEFMER L RAE, B
MEEERRESE,

1 MM 5TE

1.1 HMRBXER
ERABAEFEHEKTAESKEEH#T, &

LRARIRA: A

8 B % :2009-12-10

XSS : 1000-7601(2010)03-0123-06

VAL F AT AR 35 km &b, A F I E R, £
BE 7C ~8C,=10CHEZHBEN 3 300C ~
3400C, KPR EEHEN 5 409.9~5 599.8 kJ/cn?,
SFREFEN 700 mm, FREN 0.9, XHM N 147 ~
164 d.
1.2 HERR

AR+ M, 1990 E R B FF A nt 1
TELRCERL . pHE. T, T HENK L E 20.9
g/kg, 28 1.13 g/kgo ABE 12 MbHE, KPR
REABE M (1) FHEE(CK);(2) 1BEHER
RE(M), RIEILIE, BE WK G S hBR—ERS
LR RGR R ALE (K9, FEL& 0%it, K
TR 100%1T, EXBEFE S0%3);(3) 4LEN
(N), ZIEFH & 150 kg/hm? (LR RITE) ; (4) LAEN
+EFRBEE(N), ZEAER ), EFREER
(2);(5) 4LHE NP(NP), RIEAI BRI (3), BEIEH B
25.0 ke/hn (A I BB 547 ) (6) JLAE NP + 78
LB AE (NPM), NP FHE R (5), 18 #ER (2);
(7) 4LAE NPK(NPK),NP AIE R (5),K JEF & 60.0
kg/hm? (DA SCAL S 47 8); (8) fLJE NPK + 15375 B
AE(NPKM),NPK B (7), EFHBER(2), KRB
HEIK,B3AMAPMK,AHHERE—ER—F
XK EIE, PEHEEN 162 m*, HHEEXRDK
BLEAmELAHEER A TFAXE~EREK . B858
AHBEAES, EHik, #HXE /DR KEEE, B
E1RAR B R R,

X & T8 B R H X #8508 55 (2008BADATBO08 , 2007BADIB02) ; B ¥ B AR # 1 & (40701067)
HEERN . FHK(1964—), B, ATHBEA FXR , HRXFEAIRLREDHF o E-mail: wiyu@ ise.ac.cn; iae_yfxh @ yahoo. com. cn,
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1.3 BA—HERR

BE—ERRRPREISBEABARBRREE
IR AL/ RSO K 3L 1 80% K A FF 0 100%
FEKFEFRY 50% 551 R4 2 B -2 L 38 5 B
BEFTF—EERERLHE,

XEFERANE, F4KRARF—RHEA
PENEREASRR, EHNEIERBRETEY
HEYEFE BREHNENFRIESFLEE
YR FESBEDEX, BB, RTRT “H
FE— 15 4 R Wit — PR A 3 8 — Tl B AR — R X —
BHRLRE,

1.4 BRRIXESHH

BEEYRREFELHESHEPEMRE
HRERITANLHEBER(LIEEERH0~20
em)o BEE U MLEHESL 8 MEHE,3KER,
TR 2 mm BERTEETTRLE, FRE,
1.5 WMEHZE

F LB RITTE S Elementer [ (£ EH7)
Mg, LE 2P NaCo, Bl - HBNMHLEER
E, T2 A NaOH B — XX EHHHRE, £
ERBmEAABATBRENE, L EHERBEA 0.5
mol/L NaHCO,; B2 - i Al g, L HHEK
FREWERA NHLAC BIR— KGR E Ik, L %
ZRAHTERA 1 ml/L BRI — KB
Btk
1.6 BESH

PRI B8 R Excel 2000 1 SPSS 11.0 %44
i

2 GRS

2.1 MEXMNIHENHSENOYE
HEL1TUES, RERELE, 23 LEEY
HREELHEEYRABEERE T HEYE, EAEA
R, L EEBERTRELREZE, TR, 451
WENBEED—E KT, L EERBER I TE
S+ RERBNTRIBEEZRAFESHLHAXE,

Raml e L BB RFIHF AR E L RERK
BEKF RN T B

25’-

--CK -+M ——N -~ NM
~%#-NP —4=NPM «4-NPK =—=-NPKM

o
T

Content of soil available P

4R BB A Bt(me/kg)

SE4 Years

1 FEREENETELEENTESBEL (mg/ke)
Fig.1 Changes of soil available P content under
diffe fertilizer

FEFBHIE, L BB A RIS A BE N, 5
SZEBEmER ARRNEILE, T REYBRSE
RIFAMEEFREH. NPFI NPK 2, +
MBEEBSFIEINT 70.31%F 69.54% , 5 FI 163
HEEAL , NPM 1 NPKM 4b B2 3 0 58 K, 4+ 90 0
97.56% % 177.13% o
2.2 KREx¥IRLBESBOKMW

HERIAR, EREREBAT,.#HRER0O~20
em, FRDL WA A BAHBRK. MIXBLE
I, 5 RRENEN, 2008 FHEL RLEBS
BTHRT0.057 g/keg, HYTHELREBT B M
2136 kg/hm®, JEFITESF 3 B AR AL 3E, 19 o [H 2
THABABRTRT 0.041 g/kg, HYFHEL
LB BB 97 kg/hm?, B i F 55 B8 FIE fiF 48 1k T 4%
B4 2.05 kg/(hm’-a), HRERRFREK, X— K
HA sk m, NAHE, L BLHIENRIE
EERXNHABER,EER 17.21%. NMAES
NALEA L, BEEHERAD, R 10.73%,

%1 FAERHFETELESHSRIL (g/kg)

Table 1 Changes of soil total P content under diff fertilizer t
HH Item CK M N NM NP NPM NPK NPKM
1990 £ 4 & Content in 1990 0.420 0.420 0.430 0.410 0.380 0.420 0.420 0.410
2008 4 & & Content in 2008 0.360 0.380 0.360 0.370 0.410 0.500 0.440 0.490
A B4k Variable in content(g/kg) -0.057 -0.041 -0.074 ~-0.044 0.029 0.078 0.022 0.077

B A5k Variable in storage( kg/hm®) -136

-1

- 106 n 187 186
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MABEAE, 19 MR LREBREYSE
FREE, BEBIEER0.022 g/kg~0.078 g/kg, ¥
BIEAREEALE L LB 19 a 8 T B 0.057
kg, MEBHLERXH#E L HLPRABHEHHER
WELERN 0.079 g/kg~0.135 g/kg, HILTTLLE
H, BHEMNERAN L EHELBRNBEME KA N
BEA.

2.3 HENIEERHRSENEW

1990 £F 2 2008 4 ] 7~ [A] 4b 22 4 Sk R0 4 0K
MEHAELINE 2 iR, REEHENNERARE
5% 80 mg/kgo X ERALHE, LB HHHEY A
MR, EF I — B L MR A BT RS,
ZF2005FTHERFATRCRKBBRMEAT. &
FLEPEBR ZHPZ A BT EOFEEF
VIR EBH ORERS L R E R ERE TS,
TEPHTHRINERAREERIBRFHF, #
AW B ER A, 1 ) R O B R S
REE—EHKE, BMBTEE A BHLETR,
+WEBA T R BRARATAE

--CK -#M ——N —+*—NM

——NP -e-NPM ——NPK -+-NPKN

o
=1

+ R XS R(mg/kg)
Content of soil available K
8

44 Years

H2 ARERHETELAZLNENRSREN (mg/kg)
Fig.2 Changes of soil exchangeable K content under
different fertilizer treatments

AHEH AR, tHER K KEHEALARE
HFRE, A NP AL F 5 0 9 B, 5K s 17 3 4% J AR
WMEREAMLERKEAL. SFHERBAER
FEAE—EBE LML HE I H, BELHER
W TR R, I AR % B & A A LA
BWREHRTREHEAEEENLE, M.NM.NPM
ALEE, + RSPV E VR FR 14.13% .9.19%
6.45% ; T X L B9 K G & 35 5% B AB 4L ! CK.N. NP,
T ERPRERERS HN 14.80%.17. 60%
24.52%,

NPK 4b 78, 4E3 K FIE 60.0 ke/hm?, + 3 5 4
WEBARRT, BAKK 84.3 mp/kg £ 7 88.4
mg/kg HEIEEN 4.86% . SARBPELEHE,
HERKHEEKF(P<0.05), NPKM L2, At
A EREREE, LRSI ERERER
%, &K 80.6 mg/kg WA F] 110.5 mg/kg, BE
BEX37.10%, SHERLHELE, T EEXA
REABEMRB(P<0.05),

2.4 BEXIHEIHSROEMN

HEITUEY, FEERKEEFALS LR
ERKRETAASERE, KGEHELHE, L HE
BHERESTRER, ERAFELE, L EERER
ERERERAKEREAE KM, £ K EM
BHEEREEAGT(CK.N.NP), + B KEET
BEREEX, SRBRARELRSINTHRT &4
mg/kg.87 mg/kg F 102 mg/keg, BEIEST 518 11.79%
15.48% %1 18.09% . AMEE W, MEMEHNE, -8
ZRFREREZEI M, XREERNEES SR
THYFREE MR & AT X+ EEPHHERE.
HABEREBEELE(MNMNPM) B E T B
KEERSTHREE,EEIFHT7.05%.10.75%
M12.70%, SREEFEBEHLELE, BEE
BB/ BREBEEKE.

650

-~CK -=M —N ~=NM

—%—NP -¢-NPM ——NPK —=—NPKM

=N
<
(=]

4 35 47 % B(mp/kg)
Content of soil slow-release K

Y
w
(=]

00
T T L T W WP\ R SN
SIS S
o

4 Years
B3 FEBEBHETELELNENPERTN (mg/ks)

Fig.3 Changes of soil slow ~ release K content under
different fertilizer treatments

NPK LB, + ME MR EREREEKFE,
NPK IR AEFEBIE KA, L BB F K ER B
i, + EEZARERER T RIEFIELHE(P <
0.05). VLB 60 kg/hm® HMEFA B A AR E 1
B R
2.5 MEXEDFRHEMN

ME2TH,EREEEEMERMKEIRE
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%

R, dBABRKEFEERME, N 1513 kg/had,
HEFABE, RGBT 20.03%, B3 Kk
BEEKFE, NPK b3, KEHEL=EE NP L H

EEERM(P<0.05),iAAHEREERR
KEHEFE,

£2 FEWEYETEYNFES ™R (kg/ho’)
Table 2 Average yield of crop seeds in different treatments, from 1990 to 2008

KEBx KEHF

EHREH

e EREK wpEk  FE soze . ERAK
Treatments Soybean cv Soybean oV Maize cv Maize cv
seed straw seod sulk
K 15134 0.4633 1369 0.4057 4113d 0.3740 45104 0.1986
M 2017be 0.2806 1859b 0.2766 5547c 0.2491 5399bod 0.1741
N 1534d 0.4176 14460 0.3938 5933be 0.29%8 4991cd 0.2178
NM 2035abe 0.2467 1963b 0.2430 18 0.2340 5847be 0.1948
NP 18160d 0.3059 1993b 0.2504 67658b 0.2175 5763be 0.2447
NPM 2232ah 0.2049 2404a 0.1840 " 7537a 0.2091 6313ab 0.2429
NPK 2228ab 0.2531 2259ab 0.2586 7563a 0.2143 6188sb 0.2306
NPKM 24420 0.2066 2504a 0.2062 7911a 0.1950 6920a 0.226

E:RPFRANEFERRERBE(P<0.05),
Note: Different letters in the table mean significant difference at 0.05 level.

SxRAeEML MEBREERETKERE
F“EB;NPM 5 NP L EMHL , KEHEXFBRFEE
3 ;NPKM 5 NPK b A H, KEHF L& BRAMRK
BEkm, ENREEEEKT,

EXFRERGFEEAFTRAA, X R H
B EXFRMBAR, £ 4 113 keg/hm?, B AE8E
BERBEXRFE, M ET X 44.25% ; NP #1 NPK
A3, EXREIBE AN 64.48% F1 83.88%, {8
NPENABZEHE=REBEKE,NPKE N4t
HZEEREE, SUANERREXRTEFE
BISEENER, KRR R TFRIEMHRE,

M5CK4ENM5 NLAEHK, BEEET
ERKHEFE,MEIHNNY 34.87% F 21.71%,
NPM 5 NP 4 ¥ .NPKM 5 NPK b B H , EX 8B
BAEMMEFFEE., XUMAMEREES, R
RAGBREX, EHEHE=ERAYFREEE,

BHS5HFEHHBEEM, B NPKM B, iE1E
REBELEYRKEEF-BRYBER TFREER
EAE, EXBATRULHEE L,

ZRBP . EYFRAFENERRABOLEFE
LB S EEAT FRNEY, Bt AEFEL
HERELAEMEY TR ARV ERK, 2VHLHE
HEEYIERIEHTRBEYHFARSBFER
RENMME, NTTREFENEEE. LBEEXRAKX
SRHEY, KEFRMNERREYATEXRSR
WESRAR UPERRBYERERT . ZHXKE
AEBRERFOBFRR EZH T/,

4 Z5itie

ERBFRERRE . FHERE, T HERRSY
BERET AL, BHENEES, T RERRS
BTRERBE, X5SHAMNPTREE—5112;
KEBWTRERENA, FERE, L RERFRL
BEBYAFRTRE- S BaERAEEBHER
H% 8, Zhang') % AR 8, 7E 10 a K HEBE AE A9 4
HONE L RMEEERBE A B R N KEAE; Rehm! T A0
Kunzov!'S 4135 36 , B E R i I B, L AR B S
BOARAE, XTHERH T RFE AR RER.

ERARELE, tHERENLHETENER
EHM,EERETRIEN Y SEHARE, REEH
BRETELRTRRATR A FLEMNBHEERL
HERES BREFE L PRI RERE RS
FTHARMED, 7855 B IE 55 R AL A b B8
H-SERTEERBALBSE, K P NPKM &
EIREHAERRN SRR, RABRESHEL
JEREE N A LR ENREEEENEEN
B, AR RN, 5RMAERL, & HLE
E5XNERAEAESEEAR T EERBA R, X
BREFHEAAVEIENMTENRS RN
B, K AAENE, AR, ERERE
THERRESR, XRENEANEEASEH —ER
BHBEUANRNE, XBARE TAREN;H
S EHUERA L SETHME RN E RS ], 3
B A EHLBE 0 B, 3R A TR R,

KHEHELE, T RERFREYERRABRE
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TR, ANP TR NHE NABERRZ, X—
ZR5 K E 5w IR, B 7Rk 6 RE & 4
TR R AP AR R £ R BRI,
LHIBFEBYHARBRTREL - KFet, IESEN
A—cENABH, L EERBYBRNAELLET
B MEEREBRBERAKYEE". XRREHFXHR
ZR-FEM, SR EELBEMAL, KA%E
LB E—EBRELAELEB N EELH
ERHREN TR, BHFAEHIELTRE,

HERGELE, t RERANENEAEYE
Fm AHRBERSEBRENER, 1 HERF
MEZYAEREMENE, BEDIEEL R
RRAERY, ARIEABIIEN G E S AR A4
EaBEHEE, L EEHFIBERRT 21.7% ~
24.6%, REBR WAL RED, AL
T EENREBRSENEHASEREAREENIE
HMEXR BIRENRHENBSRIEN AR
HEVMXRR.

Eib— KRR AR TREREEZH . Fit
AHHUER RALEER X T A DA RIT RN
B ¥ERMAESENELS —FHFEEPERE,
EFMENFERELEREET?, £ARR+P,
KA NPK LB, BB SX BARKRER
T 83.88%, KEHEREREMNERT ,RIFRH
T47.26%, 5K BREBEKTF. BiENLEEX
FEREAHEELES BN, SEEE N Ed
SEME T MAEIES, B HE NS, et
KEHFERHBEHR, EHAABHLEMNER
L ReEBEMER, EERHRAEY TR, A
BAARFHE=HNE.
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Effects of different fertilization systems on crop yield and soil P and K fertility

YU Wan-tai, MA Qiang, ZHOU Hua
(Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang, Liaoning 110016, China)

Abstract: A study on crop yield and soil P and K fertility was conducted based on a consecutive 19-year field trial
in different fertilization systems. The result indicated that N treatment had a significant yield-increasing effect on maize.
Soybean yield increased with the application of K fertilizer, while the application of P fertilizer could not increase soybean
yield significantly. The application of recycled manure increased soybean seeds and maize grain yields to a certain de-
gree. Combined application of NPK and recycled manure could not only increase significantly but also stabilize crop
yield. In the treatments without phosphorous fertilizer, the available P content decreased rapidly in the first several
years, then the rate of decrease slowed over time. In the treatments with phosphorous, the soil available P content in-
creased significantly. The concentration of soil available K and slow-release K decreased significantly without K fertilizer
application, and the concentration of soil available K and slow-release K maintained the initial value in NPK treatment .
The application of recycled manure and NPK fertilizer increased significantly the concentration of soil available K, while
the increment of slow-release K was not significant.

Keywords: application of fertilizer; soil fertility; yield

(L8218 ®)
Difference of Fe content of wheat seed between high-Fe genotypes and
low-Fe ones and its relation to agronomic characteristics

ZHAO Jun-xia'??, QIAO Xian-hua'?, ZHANG Ping-ping''?, CHEN Jian-mei*, GAO Ya-jun'?
(1. College of Resources and Environmental Science, Northwest A & F University, Yangling, Shaanxi 712100, China;

2. Key Lab for Agricultural R and Envir tal Remediation in Loess Plateau of Agriculture Ministry of China ,
Yangling , Shaanxi 712100, China; 3. Shaanxi Xianyang Institute of Envir Sci » Xianyang,
Shaanxi 712000, China; 4. Sh i Fengxiang Horticulture Station, Fengxiang, Shaanxi 721400, China)

Abstract: A pot experiment was conducted to screen Fe content in wheat seeds among 35 genotypes and to investi-
gate the difference of agronomic characteristics of various genotypes and the relationship between economic characteristics
and Fe content of wheat seed. The results showed that significant difference of Fe content in wheat seeds was found a-
mong 35 genotypes, ranging from 30.5 mg/kg to 43.4 mg/kg (Fe fertilizer treatments) and 22.6 mg/kg to 40.9 mg/kg
(No Fe fertilizer treatments) . Fe fertilizer treatment trended to increase Fe content. There were differences between high-
Fe enotypes and low-Fe genotypes in yield, biomass and other agronomic characteristics. These differences depended on
Fe fertilizer. When Fe fertilizer was applied, less wheat yield of high-Fe genotype was found, compared to low-Fe geno-
types. High-Fe genotypes also had less grain number per spike, 1000-grain-weight, plant height and tillers, compared to
low-Fe genotypes. There was no remarkable correlation between wheat seed Fe content and yield, stem biomass, glume
biomass, harvest index and grain number per spike while there was significant negative correlation between wheat seed Fe
content and 1000-grain-weight. Fe accumulated in wheat seeds had significant positive correlation to stem biomass, glume
biomass and grain number per spike, but no correlation to 1000-grain-weight.

Keywords: wheat; genotype;'seed; Fe; agronomic characteristics



