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Table 1. Chemical and physical properties of study soil.
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Table 2. Results of mean-squares of analysis variance of crop rotation, soil depth and sampling time effects on
soil nitrate concentration.
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Figure 1. Comparison of crop rotation types effects on soil nitrate concentration.
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Figure 3. Comparison of sampling time effects on soil nitrate concentration.
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Figure 4. Comparison of crop rotation, soil depth and sampling time effects on soil nitrate concentration.
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Table 3. Results of mean-squares of analysis variance of crop rotation, soil depth and sampling time effects on
soil ammonium concentration.
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Figure 5. Comparison of average soil ammonium concentrations in different depths.

d/EmM ESZ™ d+€8 %{AN; %Z»e LEX/y{o1AN» M\ S 8D7 p € AY I
E3 |/¢2Z] ~ARGRARANIGEZC T EET I ERARRY G4 |VAAJEAYY |t
c{ PT¢AI»WkB) @AY E<ZIIM «YATa{A/}Z&QT &4 {{-Alc A»M doe £
ZI] B » ¥OfINYAYeeYRZeR{ BEZAT/IyY €11"E{ %ZIll»e Sll< «{ °T¢ Al
deY|¢ € E[TE{A/T oY ,d/<ZT°% ZoxsY { B W{

10 3
a -

a B

.~ g 8

.~

IS

FEe

9%

G4

i =]

-

.

5 &

w B0

= 5 -4 11 33 52 70 101 115

LR L e TR e

Tim e(day after sowing)
-Zy °1eA»A) HeX{E] A AVail %BZb» R{EZ-SIY
Figure 6. Comparison of sampling time effects on soil ammonium concentration.
°T¢Al»M dice fel SAVLRE « Yo lBH Y AA-ZZ VR Y[ AZRR I »ANER P A 23
HA/m{ATTESAL » |/#%F o{ ,-ZYIEZf¢-ZVC1¢A»M dd fA R ERY H6]
VaZ»e A -Zy PAZYNRE YORHEZ f¢  E/VYAZ/Ae Tl €AY AtZZE-YA Al

yod



IFAL (V) o jlowd d(0) Wl Jloly Wi o ST oyt Ay pulid

1A% [AZAe «{ E-A d§8ZE SAZ W& YLEp« AN IAE A E]

€/ E{ [AZ/AeSA] BAZANUEEEYAZ/IAe Alt EIK™, oY /M« %BZ
AInlfE/%YMAIe A] NEAR ZE» |Af/<Y{ °1¢A/»M d/e £ €/®¢
All *RIYED »M doe Fi]c YES €8 eVWE DY oY d/lla@ ENA |B Y} Zo/Ar e
BZ»Eth Ef»2uuY «{ A [AZAeMAF EYYAZAe At €A HZIJW»M dce
T, A» MECYVBLIA] d<Z™ oY | ] cA¢d™ {oY{ (XILFOBEZEA oY €6

eY |d}Z" sYAle]%Z»e of —=8 A {AR|IqZzm E-{ETe.ceA¥{+Z] sA™F E/
00ZIB{EY A|AZ@Ep EH-Ad |M %1-AYWY F»SEAG 8§Y LEVBYE] AT E€
,..oY B 1AJAdNj» «Z] BIABIJAmM EZAeY t/a E3|/¢Z] Al«A A/] Am
dfY Al< hYZ) AAAM YBAE pzZ-fEBLEUAEYVATAIMA pzvfuY %EY ,E
©e cYEflg Al d2"¢ ,%IEZa ©OZY%UYYAMTaM| EAEMAANAT/LZCT EET
ABRA»Plu{A»M A cYEfl¢|dhd £ ACEZHYy A] d<Z™ Z] %Z», Y%A A7 A/
EYVeZAe At €A o A7 BYAYLZ EA|[E22» BEZAZ] -ZK]{APIAJA»AB LR
A [ oeZAT ° «Z17] cYEfl¢ Al dMdielif AoN/Aee[AZ/Ae dfYVWeZ/»e %E
Ec| » “fAEfIy Aq €3% Y eZAUE NEVA » SEY, L8 €t4Y «f °l¢A»M
Al/l< 'E€ e °T¢ A» Me AAYEAY: sAVadb« A 00Z/YaftNLXIADIKY {7€I5 E
E€/i3 AsY[/oY CTeAI»M %Y, /1nYAK |BANE rkABMA A 2 § (et V2 Z E €m
0/ -ZYAEBI] { EWUIl «Y EYEEVEY¥{4<Z] Al< SEY,8Y %EY \*t co
{Av,¥€0sM EBY HeBZPe 2YY AT €A of -Zy 12k de £ E°

Wheat- corn rotation ‘Wheat- fallow rotation ‘Wheat- rice rotation

=
@

B i) oo B STl ol (mi i) o5 sl

[
=

-
r

-
o

=3}

efg

CprSals g8 he) S1 el clils

Amm onium concentration(m g'kg)
']

-Zy °l¢ A»M dod FAG]EWYZPE] A [EZ ReL Y » B VBRVAL ZZ1» IXEZ - »

Figure 7. Comparison of crop rotation, soil depth and sampling time effects on soil ammonium concentration.
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5HVHDQUWKUXFWRU RI $JULFXOWXUH DQG 1DWXUDO 5HVRXUFHV 5HVH
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Abstract
Background and Objectives: 1LWURJHQ 1 LV FRQVLGHUHG DV RQH RI W
QDWXUR GWW WUDQVIRUPDWLRQ DQG PRELOLW\ SURFHVVHV LC
DFFHVVLELOLW\ DQG VLJQLILFDEWWHOHMUY RAQVWXRSWLRQGU
+RZHYHU SHUFHQWDJHYV RI DSSOLHG 1 FDQ EH OHIHAKIPD@®D QG F
KHQFH HQGDQJHU HQYLURQPHQW DQG KXPDQ KHDOWK 3UHYL
UHODWLRQVKLS EHMAMHQL ] HYS/OUD®H FRGFHOWWDWHRQOQV LQ V
JURXQGZDWHU UHVRXUFHV 2QH RI WPKWH ZKLWKF KD g X0U DHF W D\QRD
PRELOLW\ LV FURS URWDWLRQ V\VWHP 5RWDWLRQ V\VWHP FDC
XSWDNH E\ SODQWYV VLQFH GLIIHUHQW FURSV LQ URWDWLRQ
UHTXLUHPHQWY 3UHYGRWKHYI/XGLBIWW RFEIDQHLQ PDL]H PRQRF
DQG PDUDWY URWDWLRQ V\VWHPVY GHPRQVWUDWHG WKDW WKH
WR WLPHG ARVPISDWKIH PRQRFXOWXUH V\VWHP 7KHUHIRUH
FRQGXFWHG MMRHFWX RIWKHRS URWIOWMLRRERQLRLQHY MBLIO SURIL
Materials and Methods: $ VSOLW IDFWRULDO LQ WKH IRUP Rl FRPES
HI[SHULPHQWDO GHVLJQ ZDV FRQGXFWHG LQ WKH ILHOG ZLWK \
WKURRRFRURWDWLRQXV\VQ/EHHAVPRELDLW\ WKURXJK WKH VRLO 7
ZDV FRPPRQ URWDWLRQ V\WWHP LQ .KXPRWUND QZBSBURWA. QFH L
ULEKDWKH URWDWLRQV ZHUH VWDUWHG ILYH \HODH@WRWWQ WK
HDFK ZLWK WKHPDUEDDFWRUV ZHUH VDPSOLQJ GIRSWRG
VDPSOLQJ WLPH VHYHQ WLPHV DIWHU FURS SODQWLQJ ,Q HELC
IURP WKUHH PHQWLRQHG GHSWKW OOWKXVL @D AKQ LYXIHD W LR QN
VDPSOHY ZHUH WDNHQ DW VHYHQ WLPMRWDBDRLURLDP S OHAL @ZH UN
PHWKRG 7KH FROFHOQWQOWLRYYHRPHDVXUHG E\ GLVWLOODWLR
PHDVXUHG GDWD ZHUH @IYDPNIHEG ZRMSKD ULQYRIM XVLQJ 067$7& VF
WKH ([FHO zZzDV XVHG WR GUDZ ILJXUHV
Results: 7TKWIHVXOWYV VKRZH®SU RIKDWV1ZHUH3 VLJQGLUFDUWHMAON LQ WK
URWDWLRQ I2Z\\FRBFYWQWUDWRRQ@ WREOMOWQZDYV VIPUIQNULFDQWO\
3 KHOURVKDQ WKH RWKHU WZR UWRWDWRWDRW L RKQULE& B GZ RN\HKDHV O
FRQFHQWUDWLRQ7KH MWUKKDULDWLRQ ZDVFRBEQHURW®G W QR DK AL
VKR/KLHKL PRELOLW\ LQ WWIDMWILHR D LRR) VRIQLIHFOHFW Y RQ
11+ SURILOH +RZHYHU FIRQEBQWBDWIWRIQIRWKH DOO URWDWLR
SUHVHQFH RI VXPPHU IDOORZ ILQ2 URSNOX[LRQ VFRIX® G URIFOHID @ M
HYDSRWUDQVSLUDWLRQ

.HZRUGMM+ &URS URWDWLR® FURILOH
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