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Fig. 1 Seasonal variation of soil NO,-N in the ficld of winter wheat after summer fallow
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BT, {H30 EXLUTLENNOSN AREHBENL. TRAHLRBREOMAIERE
BEERERT, TRPRBHK NON 2BRREHE(E 2-a, 2-b, 2<)
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Fig. 2 Leaching and accumulation of NOy-N in soil during the period of summer fallow
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LHRENSETEN. AH8 ATAE 0 B L. KBRS, WERS, £k
FEHNAHIENRERES 2/3 UL, THRARDRERNETHE L, A, B THAL
MK E, L HKSRE A TET, 2L MR R RN NO-N R T8, LM

iEm LR IR EEE, K2/
BRI LR SR (B 2-e) , BRI T
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NEEBEARET Y TYRRAE,
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Fig. 3 Accumulation of dry matter, amount and ratec of

N absorbed by wheat in various growing -rages
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%2 WRKEKLNS NO-NTRRESRRBCELHE)

Table 2 Leaching depth and accumulated amount of soal NOy~N in summer fallow period

+ #h NO,-N T Bl +ish NO,-N RER
Leaching depth of soil NOy,-N Accumulated amount of soil NO,-N
& 373755 W P EZ RS L ETNAER T L) ER: T
. Ibﬁ%ﬁﬁl :l:i!l#' NO:'N EF NOS‘N ﬁ'l :F OD'N ﬁi NO,—N RR!
Fied of |ERUREE | “Sepy | wmm/ | /w) | /@) | (R
Rainfall in [€ 3. 3] TBEE |Amount of soillAmount of seil] Accumulated
summer fallow " fall Leaching depth] Ratio of rai- | NO,~N at the | NOy~N at the [ amouat of soil
y mrger oWl of soil NO,-N nfall/leaching | begining of |end of summer|NOy-N in sum-
mm) (mm) depth summer fallow fallow mer fallow pe-
(jin/mu) (jin/mu) |riod (jin/mu)
INRIEH |
Winter wheat 332.1 1150 0.289 2.97 5.33 2.36
field,
NEEW 2
Winter wheat 304.2 1500 0.203 1.37 4.62 3.25
field,
/J_\iﬁﬂﬂ 3
Winter wheat 422.8 1500 0.282 1.05 3.69 2.64
field;
Aver 353.0 1383 0.255 1.80 4.55 2.7
Koz 422.8 2000 0.211 1.64 8.24 6.60

E: BAENLNERSRENERR LG RO,

Note: Soil samples were all collected after harvest of wheat or pea.

APEEREZREHRL T HE MBS, RERERBEZEAE - EE. S/
ZBERN T HPRRREY 0.144 B3, IEBERORBESEHY 2122 F. HRHR
ROERTHENZRENRE A WARUREE, BT ERRREFRTR. XM
SR, AREXEFRFIT T RIFEM.

4. X RERRGKRT BRI Afih 1 AP HE 3 Ah)e HMRLETREME
B, BREEMENRE. BH/NZERXRER 0.013—0.068 B3, HREHRE
BN 1/10—1/2, X P/ NEZBRBAREEX 0.8—1.0 To HRPRRROZ RN LR/
EMNRNTRE, FEFHTIMERFERBATE, AIHNEREERK, FEHRR
Mo

5. BEEMERARURFELGMAHH 3 ATHE 6 A LQNELTRTERR
MBLEFRERSERE RS +OERE, RAMKIMTEZBER, REERHZKERLE
—AEig, BHRNZPHERBRER 0.445 B3, AR/ NZEREREE4 3.1-6.6 7o
HIRHBH AP NO-N EFHFH, THRLE NO,-N SBKAEE 0.5ppm LT, RAOET
1.0ppmo LB EMRRFEF RS MR ERENERRRLEURE DRREEMER
FRENEEREZO-ERHESTKERETSEEER,

(=) EXR—hEHEMB NO-N FHB

ER—MIZBBRESHAEDER, TP NO-N FHEFLAWER—/Z B #]
B, #RERKNEDAR, BLFoHWM, IEXRERH (6 ARHE 10 AER)
EhRERE (10 AbhHE 6 ALR),.SEE 3. 4
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Fig. 4 Seasonal variation of soil NO,-N in the ficld of winter wheat rotated with other crops

EEHRBEEMHEX, EXERPEEREZRE RN, BRX 0K
FEDTSENTLRMBEEMLERHETRBEO LR NO-N SEMMEM. BiE
A0 A MR DR ER I BRI RIS, B VT B By T VR My Rd - 80588 BA i B IR - 390 i Mk
EE, EWNE, EXRTRBERIF, H#E LD NO-N &8 2.73 ppm, I E K L™ E
Y, 13tk NO-N B R% 0.83 ppmo EREENMERISES, —ELTHHEBE G
RF BERBERS

BKYEMIWLE PR/ BN I E R, BIEZ BRI T NO,-N B 5 R e G
fHEL, SEBDT 0.97—1.85 o HZEZMARH, KPTAMKEXE R, XHER
REGEHENAE. HEZDEFOERTENRERZN 443%, MR IKELZN
25.4%; BIZEZEKRORE BB GKRIERN 67.1% M 39.0%, EEEZENE ILE
f1, T3H NO;-N S EEM, THMERURFETSRBEE 4). BEZRHEGE, REE
AR, B, REERSE LT, ML 138 NO,-N B +2RZ,.EXR
REBEREFWEMA LG RENENBNOTER, WEEZ KR A T# %M.

(2) EEFKEMNNELM>={ER

HEFEARREBEKRESENER, —ENRTAEEEETRESESRBIR. &
ELHR R, T BIRBINE, 7 2 KL B b k& 156.5—225.1 2K, Brib
ZTHTAEBNRREESIETROSWAIN HEH 192522 BRBEREEEM
TRIE T REZE RPN KDOTE. EHHE, MEKEDUXEHETREDELH
FE R TR BRIt R LEARFRS HXER R, BfldaI L, BdEE
RIR, SEERBBRK NO;-N &4 2.36—6.60 7, MMIEKIEMAIH, L3t NO;-N
CEEERMBLT 0.97—1.85 T, AMEERMMERNREZ BT KEYUWEE
FrEIERE . R BERE 48 NMNXA/NE =B RETE, REZ L EEZ G 575—
1240%, BB EFBRFXEDE. EREKEREROZET, KEXZSDEZ~R
EREK. BRIIUREXRBARE, 7 36 hFHh, REXREEZM™ 12 &
(107.2—1925% ), HAZEMHR AR 92—, 0.1—1 £5(9.8—94.9% )F1 2—3 £%(210.2—
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291.6%) & EMSZ—, HEEKRBENRESHEEENKEY BRI NEE S
3.6—28.8%, MEMEAERER, NEEESREZN-RERTUAKE N HER
Btk BRI, S AL 2,000 /7, B8 50 7, REFRLEEFM® 32—16.4%,
MABIRERERE , FEE SIS a MR 10,000 F 15,000 ., /LA 20 7,
ERERY T —RKEER 163—21.6%. ARABBBRUER (& 3)o T/IAFELE
YR K, BRI ERNKSNEE, AEELEOREXHEEER LB S
74.1% F11103%, SHERE-TRELEPLHGRERINES, BYELRAR
&UTF, R A/NERA RS, MTI MR T EFRRSHEEDE LA FENE
Blo MHEATRE. BERN, BESFX=R5HEASEABOKESRL, NERFT
FEREARREEGE 3 B Do KARELBILUULRER 2),

%3 RESTRENDERSBRER~BER (RRAD)

Table 3 The cffect of fertilization on the yield of winter wheat after summer fallow
and after autumn crop (pot experiment)

- A B B L
eI AL e B Non-fertilization Fertilization®
Part of . s . s
o — PR BUEE —RiR F—RARE_RRAR
crop Crop* {7t experi- | 2nd expe- jz 5 I:tqfﬁ Ist experi- | 2nd expe- jz 5 I:bqfﬂ
ment riment verage ° . ment riment verage °
¥ 3k 1 5.4 6.1 5.8 100.0 51.3 42.1 46.7 100.0
(ﬁliﬁ) I 8.8 11.4 10.1 174.1 58.2 47.5 52.9 113.3
Grain
(g/pot) m 10.8 13.6 12.2 210.3 58.8 59.8 59.3 127.0
A i I 15.5 12.0 13.8 100.0 128.7 101.9 115.3 100.0
(Sﬁ/ﬁ) II 32.2 22.6 27 .4 198.6 128.1 111.5 119.8 103.9
tra.v
(g/pot) 11 33.2 28.5 30.9 223.9 143.2 113.1 | 128.2 111.2

W LU BIFESR: I RER,WIENNE I REF,WEHIRD.
2. *EAF+HNO.1%, PO.53%,

Note: 1. I Winter wheat after autuma crop II Winter wheat after summer fallow III Winter
wheat plant ed after summer fallow preceded by pea.
2. * The rates of N and P applied were 0.1g N/kg soil and 0.5g P/kg soil respectively.

BEFRRANRRHEEARSERBRNEEEYRR. BRRBRER(CR DX
B, B R R R R T 300 KA, E EKRIREA+2 R, E RHOKEZ ~BRAREE
FEFEWM=83.9% , BLLEIEZMEIKIER =R ZNE 30.2%, ERNEE, BN 0.1 % ¥4,
RV ARG, XRBALLLLLER. WAMEDEAY 1979 £FERATR, NEEKH
RE/K B/, 1980 £F 1000 B ZERFHIE ™ 75 T, fIEXN/NEZRI RIS 16,000 &, P39
=212 T, EbEIZEZRE 1.8 5 AIEXNBEHIKESR 4,000 &, FIFE4 321 fr,tuEIE
& 33 % WmRERPMERIN, WEIRERRERK, BE 4 TR, SERGERRREL
400 ZEKA, BREX RLEIZERMP= 10.6%, MbAEXSKED>=RZFME 168%,%
FEPER T E P o

~I1 .1
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ReL®E: BEEE

1. BREF I (FEAE);

2. BER (W

3. EIEXRGERE)

4. REXU (RER);

5. EERI(RERE:

6. BIEZECRERE.
Experimental treatments: (from left to right)

1. Winter wheat after summer fallow
(manured),

2. Winter wheat after summer fallow
(manured),

3. Winter wheat rotated with autumn crop
| (manured).

4. Winter wheat after summer fallow
(unmanured).

5. Winter wheat after summer fallow
(unmanured).

6. Winter wheat rotated with autumn crop
(unmanured).

 RBA1 BEESKEEEESKEREKRE(ERAR)
Picture 1 Effect of manuring on the growth of winter wheat after summer
’ fallow and rotated with autumn crop (pot experiment)

HRLE: BEDE

1. EERMEE):
2. KEXKER):
3. EIEX(RHER.
Experimenta] treatments: (from left to right)
1. Winter wheat rotated with autumn crop
(manured).

2. Winter wheat after summer fallow
(unmanured).

3. Winter wheat rotated with autumn crop
! (unmanured).

R 2 EEEEE REESREFRMEELR

Picture 2 Effect of manuring on the growth of winter wheat after
summer fallow and rotated with autumn crop
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%4 ERVFARSENFH-ROHES (HRXR)

Table 4 The effect of rainfall in summer fallow period on crop yicld (field experiment)

; . ENXER (FF/8 T
!Eﬁgliﬁﬁﬁ fE ] Grain yield (jin/mu% Comparison of the average
summer fallow =
. Crop* 3 N2=ke R
period Range Average S. D. I i
MEX RERA 472.5—652.5 543.3 47.5 183.9%* 130.2%*
(297.5 %K)
D:ﬁciclll)t EiEEB 276.9—318.8 295.4 17.1 100.0
rainfa
[ol2E 32 + 8k —
(297.5 mm) ¥ c 472.5—601.3 417.2 18.3 100.0
REXZ BEEA 393.1—475.7 417.4 22.7 110.6** 83.2%*
(406 .5 )
Suffu:iclnt E#E#ER | 281.3—408.8 377.3 34.1 100.0
rainfall
(406.5 inm) @ﬁggﬁ 410.1—551.6 501.7 36.5 100.0

E: " FRREE 1% R0.1% %‘Z?E,iﬂmi'i.ﬁﬁhﬂd\lzﬁﬁlﬁ 12,

Note: * A Winter wheat after summer fallow. B Winter wheat after autumn crop. C Winter
wheat 4 Autumn crop.
** p<0.001 or P<0.01.

() 2303tk oA 3% RO 4 7 30 R B0 K £ 4 E .

BERRPEREFAREERPHETEDRX Ro WMBRPHERY, NS XK B 1&
FERSHEZTENEE. B8 %

L BB RER. $MNRINEESAKRD LR NO,-N R RN T, WZE6
AHHZE7 AhARTHM, DR TR, % T MEAENL. HEEHELIMNO-NR
RUWNEH, REF 118 NO-N TREAFHHM, WREFKRANBRAR. THEZE
HEUNKREERBERNESREY: “EAH U= RNAR —UB:E AR BERY
=W, REHAAZEARA, EE1TH NO,-N R RN, it ANEALNNO-NT
BYWRRENNE. B, FEAPINE KRB EH -5 EM, miFREERAN
1977 SEE WY, 1AW ibE 8 8, £BA 1,090 SR PAMZE 6 A 20 BUIFI &=, 8
KEEEHAZE, REPN/NER ™ 588 T, LLERIERF 468 T 25.6%, EWAEYNH
iR REREZR, FEMLLEER Y™ 8.4—103%,

2. BEEESR. ERRHM 1IN NO,-N B RH, BrElA NO-N L2 MRBRE
0—30 EX L Ehe HHMBRER A 30 BX, #iERRSI EBEERIF ABREE
EH,UREE I MEEWNAS NO-N RER. B35 NO-N & RB &I, KRk
RN, FBIUE, BB 30 B KK i, 0—15 EDRhEy KR E & &Y 65.3ppm,
15—30 325 69.4 ppm; i 15 Ek HIAER/ 2 52.2 f1 45.8 ppm, BB LLJGZ % 25.1 %
F151.5% JEFEH L WX 1925 H R TAZE , B30 ER)HN/NERBE =X 453.4 JT, L
— R (15 BK) RO/NERHIE 7 346.3 TIE™ 30.9%, HARRER B SHEL, E
30 ERRY/NEIF LR 04 453.0 7, EFT 4 1044 15 BHER 15 EDRROA IR AR RL 4 370.2
JTR1685 Fro BIZBHLIGHEMAE 224% R152.4%, EHESHE B 10,000—20,000 fT,
INEFF LB 521.0—614.6 T, REFF R =26 1,218—1,312 T BEXT IR 40.7—66.0%
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F77.8—915%,

.HBREREM. EIRMESHERR —EEESEBE, RERE, DRMRRK,
BRI, AR T LRERBAFR R HIE CAARBR hERFHEZHaR
1, WWMB L RAPFLEHX KR AGEBNLR R, FarflR, BEme, g, &
(B)B() T ABERAT, S HEF, RSB, BILEEN. MR e B/NEER, 5 MM
SR N EBRTER, BE/NEER. WRHBAESRE, WEEZEHESK
BRBo KEBMGNBBEBIFA/NEE™ 395 T, MEBENR 178 v, fOIATE
45.1%0 %t A 13 NO-N TRHIEH, MG TS EMK. BAEH, IERFHE
s, O MIF NE & R B

ok, AT REEFREBOR, 4L NO-N RRBFEERKINEHORIE, ik
BB RAEXBEMEAN, BN EAE AR, #A LM NO-N TEHANGEENH
BEA

ZE. 8558

1. ME L ith NO,-N B #E AR E, EERRMEEE~ R+ OB, &d
EFHRR, AN LA EBETHKIEBARKER, SEETHR NO-N 2.36—6.60 [T,
T BURA NO;-N F i R/ BB R, /N EE =R =T T RIFAEM. &
PRMNKREEZ - BLKENRENNEER-BRE—FES, ARMREREZSKE
YR AEE .

2. EREAGT,. ERERRRD TI3008X, Sl ARERR 5 TR, EEHKR
MEEEEERT OB ERAGFTAES KEMHEYR, SHEFKR. BT HRE
F AR WHA TR, B K, R —r” R 7835 . i R E IR R R el » 1
WEE 400 XK, BkYEY S EZEZ M A BERX10,000—15,000 LA b, fLAE20/T L L,
WErmA SRR, REEEE. EXEERAGFT, BARRAREERER, MEXE
R KEZ-RBLETHERN.

3LATREEFKRRREEEERER, —EEF# B8 a5, HRirsats, &
A A RRAVERFEE KK KD,

# ¥ X MW
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THE SEASONAL VARIATION OF SOIL NO;-N AND THE
EFFECT OF SUMMER FALLOW ON THE FERTILITY
OF MANURED LOESSIAL SOIL

Peng Lin, Peng Xiang-lin and Lu Zong-fan

(Northwestern Institute of Soil and Water Conservation, Academia Simica)

Summary

Manured loessial soil (Lou soil) is one of the main cultivated soils in the loess
region of Shaanxi and Shanxi provineces of Northwestern China. This paper deals
with the seasonal variation of soil NOs-N and the effect of smmmer fallow on the
fertility of ‘‘Lou’’ soil. Field survey, field experiments and periodical tests of
permanent plots were carried out, the results obtained are as follows:

1. In the cropping system of summer fallow-winter wheat, the seasonal regime of
50il NOs-N might be divided into five periods annually, i.e., the periods of accumula-
tion, leaching, equilibrium of supply and requirement, supply-requirement diserepancy,
and that of sharp discrepancy of supply-requirement of nitrogen.

2. Soil NOs-N accumulated about 1.18—3.30 kg per mu after summer fallow, and
leaching depth of soil NOsN ranged from 1—2m below topsoil. The regression
equation of leaching depth of NOs-N (Y mm.) and rainfall (X mm.) during the period
of summer fallow was Y = 3.86 X.

3. Soil NOs-N accumulated after summer fallow could meet the need of nitrogen
for the early growing stage of wheat. Thus the accumulated nitrogen provided a
foundation for high yield of erop. Yield of winter wheat after summer fallow was
57.5—124.0% (average 85.3%) higher than the yield of winter wheat after autumn
erop.

4. In order to promote the favorable effect of summer fallow on soil fertility,
attention should be paid on the time, depth and quality of summer ploughing. In
addition, it is necessary to apply adequate organic manure or plant quickly growing
green manure Crops.

5. Under the condition of dry farming, if the rainfall is less than 300 mm in the
summer fallow period and the amount of manure is less than 2500 kg per mu,
rotation system of wheat and summer fallow is appropriate; if the rainfall is
sufficient (more than 400 mm) and the amount of manure is also sufficient (5000—
7500 kg per mu), the cropping index may be increased relatively.



