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(1 PR AR #BE, PEIARE 860000 )
(2 v E R A B RS AT, dbat 100101)

B B RHEESREFR WIS RS VHRORE M RGP AR RN EZ —, K
F 538 33 43 BT 2K FH 35 RS R B E R R 2B 7= 7 30 FoR A AR S AFRLI 352 0 A BOR B, DA K R G 357
A3 BT RN IR O, X EEPEAN A5 A BER SR 43 B ORI BCR DL R SR A B AR T BURAS . SRR
B, EOKR HFRIGALHE R ERRFRLRFS AT A A (N o B (P) MR (K) fik 500 A L JC % 25 5
K 5 98 A 34 75 43 (R WA o 5 77 Sk (A DG M R /IMRUCAP > K > N, R PARITK SR 43 55 77 dak 9 AH G 1
BE (p<0.05) ; XM AHP>N>K, HFPHNFES S EMHHRE (p<0.05) ; FRHFFEEL
AT HEAIN . P,OSFIK,OF% 0 R £ . WRISCBOR AR FH AR Z (1 38 JE W) B 25 575 R IRl b BRI A7 AR 45
R FE AR S IR 0L, RGFE KA, JUIENMKITR A e E 6k, 5FEK
M FEREAL AR EE , X 8 B NFITK F5 43 7 Bl 40 5 5 1 39.09% F134.90% , AbHA| 253 B3 (p<0.05) , X
PR M 7 BN, (AFRHFEREIEPE NI DR E A, MHRIZERNEE (p<0.01) ; MAEFHIE
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BIFRAG T R AT . BRI, FOK B IR ARG A0 BE0S F5 20 WSCRTR] I TE I SRR, 3R 2P AR

DLELHF, BRI

K FEOPWM s 24Pl TR IR, Ut
FESES S 158 XHEkFRIRAY A

AR A= 7 2 VO R 26 U AL 2 K R ) EE B S A
Bl AR A 1 K e, Al 2B 7= X 3RS LA K
IR ER B 00 432 6 N Ah 5 i 560 T L e
W, R BA AR TR RS, A XA R A £ AN 2
T, 20124F AR RE (A 2k B 14.3 70, K 19934F
1845 o P AL R K VL
W7 X, KA — 7 T P RE Sl R
FROZE (WNAIP ) 38 o W E AR, 55— J5 1
3 S R AR S A R HE AR, T 6 K A4
B SRR R AR i HE S T E g
M3 — R 91 ) PR B8 A VO T i 2 %o v i 55 A= 45 1)

“Far—idi” o BT RS R G IR AR
SCHAY S 2 b B, HAR KIS M 22 T) 1 A
PEA Al FT HLE A P I T AR

A A 25 R GESR 73 WO 1 1 = 52 R R G AR
FE IR R R s R IR A R
f& Ih 3L ) I IR B e, (Hi R . 2
PLIABE A B F2 530 10 LA B AR % 7253 75 ok,
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() 280 2 RN 5 TR S, DA 46 BT 37 2 1) R 803 e IR
FIAETE B R 58 AU o ok 26 0y vk PR HL 3 A sk 45
e a5 E AN T) A0 38 AN AS [ R A i 9 v AR B T2 R
U PaltridgeE U o ) 7 G Y L 4 B
PRI, Al R 2 B B VR AR IX (1) 1 35 43 1
RFEAT 0, 5, PR X L IEZ N+,
pHEME, AL SR, KAEE (Zn) TR
FIRERAR, [WIRTEVEYI K, ZnFigE (Mg) JT
Rz, AREAE A YRR B BT NAPAE
BE, BeZ KMZaf A, FR50 77 E KA .

CEORHFERE” & kMR ISR EAR
Bz —, YRATHFT T B P e T e g L
ZREPERGEHE DT DL R A 7 — A SR ER B
AR TR (K O L G A S e
TSRS VAl 7 AR . ik, AR
SCHE X R AT U R KR SR
157 BN PRIKSR S WOSOR] I L B 55 43 0 S 4
ST RO, B CEORHEFER” KHARS
T REIRN . PRIKABAF = A O, DA BH
“CEORHFRIG” Az RO SR 4l )R R
FRIER M, AR oKk “EORM RS BiE
I35 PR AR A Bl B AR B A AR 7 AR ) A
WA

1 MRS Ik

1.1 #HREXHER

i 6 b AL T PG R PR 2 X\ — B B A A
(29°33" N, 94°21' E) , i HARSGR B M
FHOR S WSCHR [ 20 ] o PR 4 HEE A Sy A
+, HHEANFE14.50 g kg, 2A0.77 g kg, &
%1.09 g kg™, 2412.57 ¢ kg™, PHES T HE21.9
emol kg™',
1.2 iRt

50 b 3k R AT e — & N — B R
AR, AR T 2013455 H 9 H #E 47 T K 3% Fh A
B, FOKRMFRA VA4S EOKER . FTIE (]
43 R30em 70 em, JiE A NEAERRIE (&
240 kg hm™; 4 N33%, P,0,17%, K,017%,

AHLI20% ) , FIEFERE . FORAR W N E AR
P EOKHFEES (Rising geese in corn field,
RGICF ) F1% # E KM 4 ( Conventional corn
planting, CK) , mEHE3K, /MNXHH NGO m’,
T K H SRR A FE G A T — ELORBR =, /N XY JE
24950 emE e W EE, 877 H AR, Mg
W R 2 AR DL ROk D RS E R A T, BoK
FH % Ah B G FRASECE 10 5, JRTE3 N/ NX N 4R
T, — A/ N SR H R R 8 R — A4/
X, FTHRBARE, HRMEN 7K, 7
W el PR LA ROk, RO AR (100
g H7Y) , 9JJ28 HARIGZE . XM HBR B “ %
BE” (LA AR, 8 90%; s, &
W 10% ) KIEATAEE L, it A 1.65 kg hm™
(W 7120 LK), A 20 55 4 247 Wi, Mg
S b I ) B Sk ko R A, B AR S A — K
Wi, SOXRJG UM H o 4 A BRAE RN B I35 oK
PEATVEIE , b A e it AR ]
1.3 Z4IE PRGN L 2

TE T K FH 37 8 b FERIGT BB 4 3% o 45 A 2 AP
fRAE . KA TR RFFar AR 50w, Hdfk
NEFR A ARG SR IR S i 5, IR RN
P,OHIK, 0% A5 MBULREA AR/ i, i #F b
AT IR TTREA A TR MR, NE TUIRA SR
3 3 o Bk b 1T AR AN T VTR A 3R 4 i R
B, HRNZE VIR AT HEHR2.90 kg hm ™ a™,
NZIRIUEAN AT R HK2.64 kg hm ™ 2™ 1 75
TR FRREAb IR, ARG . RS TR ST 3R
25 FOKRH T RGP R SRRV, 43505
F AR EN ., POMK,OR T4

oK H SR RG Ak B 3R 5y P B AL S R OR A
Ki, FEFE . RGRAEARMEL o X IR FR 50 7=t 32 24y
F& EORFFRL . EORFEFFAIAL B G . AR NATK
FEWRIE BFEM IR, (1Y P 7 A i L
40 mmol kg "B KWRE AT AZIE ARG 220 tbahp
MR (0.2%~0.3 %) 2 2R, Wik
ARBFE G TNR ISR, ks i R
AR . R B R R E A, kS
PRIINIR (Nscting, rnot) TR 1240

Ny, w=21.37+ (PICx L) x (0.0037 x N40.000061 x 0,~0.00362 x N, ) (1)

Xh, PARAEMTER, CHEL&E, LEY
WA, NAAHUEFAE R, 0k RHEA L

i, NOWEYIRS NG o i B A G AT
R, 5K HT R G A N ER T A 9 K 5 AR A 5 K
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H 20N IR 5 37 0P A S Ak 525

H11.32 ke hm™ a™", XTHE }7.88 kg hm?a™'; 7EA
FEAMRIIK (Gaseous loss ) H1a 28 % it iy it A
BHEg11% ) RO ARAE HTRT IO R E . 4
HIHIFH =100 15H, BAH1HALS H##17,
AR SR — A AR EN, O HE R o #F
A AKI/NS0 em x 50 em x 50 emo RAWHE N 4
9:00~11:00, 435 TEHF0, 10, 20F130 min
PSS AR 100 ml U T FUE I 28 B9 R R 1
D ASARA BE . NLOS AV FE 58 1oF Agilent7890A AR
OIENE, ECDRMAS, |REE350C, HEiRs55C.
HHHR R AL BN, O 4, #5504 [A) A 2 AR 3 43 Y
B AL AE TR NHE & . b BRI 3R I8 1.32 kg
hm™>a™ , XTHEM1.23 kg hm~2a',
14 HmXESSH
FORAPRL TR RIS, B, 150.4 mmiii,
D€ B T80 CHLAG TH IR T #8224 h, TFIIN, PFIK
Bt BRI T 2013410 H R, BA/NCR
R S HRPRAERR, RIS BV 105 CHERE, /20
min, B T80 CHLFHE T RIHE , MR, i
0.4 mmfii, FFMIN, PRIKE &5 WK FORAFRIAL
E 5 J5 5 FAokeRL AL B 7 A ]
8H7H FRIETF I BN AR 3 , /N IX A 5150
em x 50 em Y& E/NETT, B HECBUS WCHERE DT MRS
Z&, AW RIFRE, KAERRARE, B, 1250.15 mm
O, FFOUN. PRIKS i, RG2S 3202l 3G (Rl et
KB VRV R DA R At FH ] £ 5 i 7 1k
(1, B AR TR A i) FEM AT A FHE]
FORKFRL . FEBR D R RGFERN . PAIK & 52
€, KHH,S0,—H,0,iH# (LWY84BHI i it
CLAME A, WUV TR T, AR )
SRR EE (75588407 WAy b6 i
i, BEEEERHCARAR, B#) . SRR
FMRER Ltk . R XL (FP6410:K A
SRS, BIERLAEMERA R A, B ) E .
1.5 FHisHh. FAMEENITE
T2 U3k 38 %0 (nutrient harvest index 3 s
NHI ) .
NHI, = N /N, (2)
A, NHISH SR WORIE R N FFRL i35 7 3
iy Ny Wi g S
T W ILELE (nutrient absorption effici-
ency, NAE) [25]:
NAE=AN,/ 4 (3)

A, NAE i - BORLA s AN iR 7 B
Wt ; A9 A
FFAZCE (nutrient utilization effici-
ency) \26\:
NUE=CY / AN, (4)
A, NUE iSRRI CY ™ h .
BB YIEIR T ROE S (AT -

F=Xe& (5)

Ao, FORREFRIMEAE T N A S (AR
) 5 n IR BA SIS O
G (AR BRI R ) 3 CoOh Y bR
FROTIE

AW, KIS TP R

AAB; =I5 . rinsy = Ovury (6)

K, AABAITTREMFMT-H ( Apparent balance ) ;
CHSIARIFRIY, ORISRy SR T B A
iFe s FONNERh T AR5 AS SRR
L% (Atmospheric deposition) RPN e
Yo7 R W B 3R 0 5 Lo igR oy A0 Qi A
Pk
1.6 #iEAE

FIFHExcel 2003F1SPSS 21.048 HH i 436 A [ b
B 37 3 WA T LA B 38 o O kAT R, R
T-K 30 A7 22 5 E b, R B R BRAH G &R
# ( Pearson correlation coefficient ) PF174H & M43
¥r, iz H]Origin 9.0i 74 K

2z R

2.1 ARILETEABHMATRFESSE
oK HFRREAE BN FORAFRIN . PRIKSR S0 5
S 15.62, 2.20F18.49 mg ¢, XM N16.82.,
2.37f18.49 mg ¢ (1) , AbEEE]Jf AL M B E
Z5% (p>0.05) ; EXKHEFER/EFFN, PHIKIES
SEDMMN14.20, 1.65M114.69 mg g™', XTI K
14.75. 1.78F114.56 mg g, AbFR[E]IF R & B &
573 (p>0.05) .
22 AELEBTEXRFES5H LS FH WU
N 2R Wit 2 IR o) 0 R = 4 e Y R T
z— (K2) , AxRRES"EXRBLHEE
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5 217 a & 3.2 a 513 1 a
He 2] 2 39 I paERey
.= 191 s 561 g @Cll a
k.S 18 1 f 2.4 = Hk-= ]
&g g 3 & = g 10
=& 174 a gs 221 ﬁ-a 9 1
¥ O He ] =2
BE 161 =520 & g
Z s é l 22 18] I 1 32 o
< £ 16 &7
£ 1 <14 : ]
S ; ; = L : - £ 5 ; ;
5 RGICF CK 5 RGICF CK £ RGICF CK
=}
b Treatments 3 AP Treatments O Kb Treatments
_ o o
z on
g £ g
E 4] a £2.0 g 17 a a
2 | a % 19] T T a
s 1] e N g‘ig 16
o ] 4% 1.8 1 =
&k KE o Gz s
LY i FE 14
= = 12 5 w2 14
= & 216 Y I
& 2 101 #2115, | bt Rs
fie.= = =%
E 87 S1.41 4 121
© ; y 5] T T o v .
g RGICF CK g RGICF CK § RGICF CK
g Qb Treatments E AP Treatments 5 AbFE Treatments
Q O

{E: RGICFEIR TR HIFRIGALE], CKFETRH ML TORFI I X I8 R [A/NG FHREZORTE0.05 K 12253 B3, TIF Note: RGICF
stands for the treatment of raising geese in corn field, CK for control of conventional corn planting; Different lowercase letters indicate a

difference at the 0.05 significance level, the same below
B ASRIAR BT TR BRI ARG AT 57 20 35

Fig. 1 Nutrients contents in corn grains and stalks relative to treatment

Rl TREAIET FF 5 YR8 8 K 55 53 IR YL AN 7 A

Table 1 Harvest index, absorption efficiency and utilization efficiency of nutrients relative to treatment

pustil TR ISR B PG &S EARNIEIES
Treatment Harvest index ( % ) Absorption efficiency (kg hm™) Utilization efficiency (kg kg™)
N P,05 K,0 N P,05 K,0 N P,05 K,0

FoKMFEKG 48.8 +4.15a 53.4+3.77a 33.2+2.28a 323 +£56.2a 41.6+8.96a 255+38.5a 31.5+3.65a 245 +25.4a 39.7+491a
RGICF

X i 49.3+2.80a 52.9+3.65a 33.1+3.73a 369 +67.8a 47.9+8.53a 276 +54.3a  29.6 +3.15a 229 +36.4a 39.9 +5.66a
CK

W F—1T AR NG F R IRTE0.05KF 2257 % Note: Different lowercase letters in the same line indicate a difference at

the 0.05 significance level

K (p<0.05) , HIEEKHFEMAI P, b F, FKRHIFFRGHEM KRS ™ 58 10+
B AR S WA R IR B R R (p<0.01) , SZAEX, B TKER AR5
K (p>0.05) 5 FEMFAIET, PEMBICS BB RBLERFF A @Rk, X i 38K
PEERA Y AR B E KT, HEKRHEFBLAR  RiESFENOHEEARE (p>0.05) o &
T, PRMI G- EAHCHEBE R TR EKTE RIS, EORE SRR B 577 R I 5 7 i Y
(p<0.01) ; MKEWIS - EMLEXRK  HCHERMEIK AP >K>N, AP >N>K,
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BT IR W5 IR 73 - Ak 527

RGICF
14 0004 ——RGICF
. CK
g —_— CK L] . 7
E12000- -
I "op
LR
21 .
210000
RGICF: r=0.58; p>0.05
8000+ CK: r=0.82; p<0.01
100 150 200 250
FIR W Nitrogen uptake (kg hm™?)
= RGICF
1400017, &IF . .
—~ — —CK d -
£120007 -
= :
5 10 0007
>~
RGICF: =0.88; p<0.01
80007 CK: r=0.73; p<0.05
15 20 25 30
W i & Phosphorus uptake (kg hm™)
= RGICF
14 000 .&”
. - —CK
£ 120001
I# “ep
L
° J
210 000
. RGICF: =0.82; p<0.01
8 0001 CK: r=0.69; p<0.05
100 150 200 250

A I B Potassium uptake (kg hm™)
TE: rFoRBRBRAMC R, p RN RBAY EE Note:

r for Pearson Correlation Coefficient and p significance of
correlation coefficient
K2 K5 H B IR O G &R
Fig. 2 Relationship between corn yield and above-ground

nutrient uptake

2.3 AEAIET FF 9 Y IR 45 B UL & 55 9 IR U 5 7

A=

MR AR, FORMFRREA AN, PHIK
TR R A AR L E W 25 5% (p>0.05) ;5
5RO RO, TR T SR RE A0 21 A 5% 20 Wi
A BCR S X R Z AT 8 % 2 5% (p>0.05) ,
SSSENTTIEINNE b N 1D 1S (YOI B S s e S L T
RSN FH 24 A i ol 5 R )

24 AREBTHFESBEN. FHULRNFE

T K H R RS Ak B S 6 REAH FL R T RS L AR
MAEVIERKFESFEA (F2) , Hop e &N,
PO FIK, 053 51 5 B TR Af19.0% . 17.6% Fil
8.38%, A MK =Fh 5= 734 A 4351 520.5% .
9.42%M40.4% ; MWAMEIEAE RGF AP R
AR ], FORH SRR, fLAE i &N
P,OsHIK, 053 51 (5 B T2 3 AT055.1% . 70.1%Fl
50.0%; XtRELLACAT &N . P,OMIK,0% 5 5 B 77 5
BEAI94.6% . 99.7%7198.3% .

IRy R EALEE FOKFFRL . A AT FAE A 4
Ko HXTRMLL, FOKHIRREAIELR S H IR0 H
KA Hge, #FT = AN . PL,OSFIK,058 43 32 H
WG R IR S 3.98% . 14.3%H10.27%, E XK
KR RIRS FF 7= BT &N . P,OSMIK,0, 435 b Tk
MH SR A0 B 3 S FR 0 H43.6% . 46.2% . 33.4% 1
45.7% . 39.6% . 66.3%, MR AT SN B
R 196.76% ; XTRARY IR 3, B RFFRLA
FEAFR 7= ORI, AR S al ZE N
P,OSFIK, 0453 51 7 S8 S F2 43 1947.2% . 53.4%F
33.3%, FHEFF A E RN PLOSFIK,043 51
THFRITI48.2% . 46.6%F166.7%; FLAES 2K 137
Oy S RS R Ee AN, S R TN
di S R 04.62%

Y5 3% 0 BRI ) B 2 77 A i 3R
WP (%2) . EARMFERABIN, P,OMK,05F
B B ASY E T X IRT71.5% . 42.1%H196.5%,
H5Z MR, XFRENFKIR 07 B 25500 5 T+ &
K FEREALFE6.949% F18.38% ; 11 XF A Py ™= H
ARG AR, 14%, AFRRI2ZREREE (p>
0.05) o AR FALEBARM T3 A UL LB
MIFE o I O, FRT IR, JEHENAIK
e E T 8, 5 EKH R BA L, Xt
MR NFIK F2 40 75 6l 5 11 39.0% F134.9% , Ab 3
HEREE (p<0.05) , XEPZHE/|, HE
K FERG AL BEP I Ay, Ab B (R 22 A G
(p<0.01) .

2.5 AELEBTHEFNE

ST LA Y, Tk SRR A B T K™ BT
MW 76.22%, WMHHZEFALE (p>0.05) ;
Tk H SRR AL B S AR X /2. 1145, it
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Table 2 Nutrient inputs, output and apparent balance in the relative to treatment (kg hm™a™)
B NP Xt e
Raising geese in corn fields CK
N P,0; K,0 N P,0; K,0
2P Nutrient inputs
il FSeeds 1.79 0.14 0.72 1.79 0.14 0.72
fEAE Chemical fertilizer 79.2 40.8 40.8 79.2 40.8 40.8
TVLkDry deposition 1.45 — — 1.45 — —
VL Wet deposition 1.32 — — 1.32 — —
4fERSBaby geese 3.15 1.50 0.15 — — —
ikl Fodder 27.4 10.3 6.84 — — —
A HLALOrganic fertilizer 29.4 5.48 33.1 — — —
A A Total input 143.7 58.18 81.60 83.76 40.94 41.52
7%y % tH Nutrient outputs
KK RLCorn seeds 157 22.4 84.5 182 25.5 91.8
FiFFStalk 165 19.16 171 187 22.4 185
#Geese 14.5 6.90 0.69 — — —
F#/3 45 Nutrients loss 24.59 — — 17.82 — —
A1 Total output 347 48.5 256 387 47.9 276
M5 Apparent balance 218 9.68 -174 -303 -7.00 -235
W “—7 FRIZAHOR I IIZI, R Note: The “—” indicate that this item was not available in this treatment, the same
below
3 AELETEFHRAN—FHEMUREFYE
Table 3 Economic input-output structure and economic henefits relative to treatment
e JEEL PN HR RS EP N Bl A Hrll A —
Total input Geese Corn Gross income Net income
freatment (yuan hm™) ( yuan hm™) (yuan hm™) (yuan hm™) ( yuan hm™) Output/input
B NEEE 31678 24 960 20 270 45230 13552 1.43
Raising geese
in corn fields
X 1R 13 329 — 21615 21615 8286 1.62
CK

BRMATA, EKHFRREAEHRA 7 5 AR T XS
180.19, (Hmti iR s, TR FRRGAL R X IH

M 1.644% .
3 3 ®

3.1

A E1 b 38 x5 % 53 W W F0 71 F B 2 0

Fror WO AE K (HI) S A & AR Yy # BT R 45

(19 F2 43 BEATRERL A P2 B0 70 HIES VR = i
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Nutrient Absorption and Nutrient Balance in an Agro-pastoral Compound
Production Pattern of “Raising Geese in Corn Fields” in Tibet

SHA Zhipeng' ZHANG Yuyang' WANG Chao' QUAN Hong'" GUAN Fachun' *'
(1 Agriculture and Animal Husbandry College, Tibet University, Linzhi, Tibet, 860000, China )

(2 Institute of Tibetan Plateau Research, Chinese Academy of Sciences, Beijing 100101, China )

Abstract Facing a rapidly growing population, Tibet has to improve its agricultural productivity so
as to provide sufficient food. To improve agricultural production and enhance crops yields, farmers have
increased the use of fertilizers. However, the Tibetan plateau environment is so sensitive and fragile that any
increased usage of these chemicals may put the plateau environment at risk of agricultural non-point source
pollution. How to harmonize economic benefits with ecological ones is a significant challenge to development of
Tibetan agriculture. Nutrient absorption and nutrient balance of a farmland ecosystem is one of the key factors
affect productivity and environmental quality of the system. Raising Geese in Corn Fields ( hereinafter referred
to as RGICF ) is a compound production pattern based on the principle of “Agro-pastoral Integration”

a concept proposed in 2011. This conceptual farming method relies on the use of weeds and bottom leaves of
the crops in the fields as feed sources to raise pouliry with. To evaluate differences between the two systems
of RGICF and conventional corn cultivation in nutrient absorption, nutrient balance, nutrient distribution in
the plant, and nutrient input and output of the system, a field experiment was conducted at Village Zhangmai
of Bayi, Tibetan Autonomous Region, in Southwest China 2013. Two treatments, RGICF and conventional

corn cultivation ( hereinafter referred to as CK ) , were laid out in the experimental field. Each treatment was

http: //pedologica. issas. ac. cn
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designed to have three blocks or plots, and each plot covered an area of 80 m”. Logs were kept of RGICF and
CK from May 2013 to May 2014 about nutrient inputs and outputs, while chemical analysis were conducted
of samples of the corn for nutrient (N, P and K ) concentration and distribution in stalks and grains, and
samples of the soil, too, for nutrient budgeting. Results show that no significant differences were found
between RGICF and CK in N, P and K concentration in corn grains and stalks. Correlation between nutrient
adsorption and corn yield exhibited and order of P> K> N in RGICF and P> N > K. No significant differences
were found either between RGICF and CK in nutrient harvest, adsorption efficiency and utilization efficiency
of N, P and K. Nutrient budgeting of the systems revealed nutrient dishalance in the systems, particularly N
and K deficits in the soil after harvest. Compared with RGICF, CK was 39.0% and 34.90% greater in N and K
deficit. The differences were significant ( p <0.05) . However, the deficit of P was relatively small in CK,
while it turned into P surplus in RGICF, showing extremely significant difference ( p <0.01) . In the aspect
of economic benefit, though RGICF suffered certain loss (6.22% ) in corn yield, the was compensated
or even over-compensated by geese raising, making RGCIF much higher in economic benefit than CK of
avoiding the application of herbicides, used in CK fields. In all, RGICF does not have much influence on
nutrient adsorption and utilization, but improves somewhat soil nutrient balance and yields higher economic
benefit. Therefore, it can be concluded that RGICF can be extrapolated as an important production pattern for
sustainable agriculture in the future in Tibet.

Key words Nutrient absorption; Nutrient balance; Raising geese in corn field; Economic benefit
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