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Impact of Super Absorbent Polymers Dosage on Carbon
Footprint of Farmland Ecological System
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Abstract; In order to investigate the effect of super absorbent polymers ( SAP) dosage on the carbon
footprint of farmland ecological system, a field experiment was conducted to study carbon absorption,
carbon emission, carbon cost, carbon efficiency and net carbon sink. The results indicated that although
the application of SAP and various agricultural inputs increased farmland carbon footprint, they promoted
the growth of crop and improved quality of crop dry biomass. Thus SAP and various agricultural inputs
significantly improved the carbon absorption, reduced carbon cost and improved the efficiency of carbon
and net carbon sink. Carbon cost of the treatment with 60 kg/hm” of SAP was the minimum, which was
reduced by 25. 6% compared with the control, while its carbon efficiency and net carbon sink were the
maximum, which were increased by 35.3% and 30.6% than that of the control, respectively.
Meanwhile, SAP could improve water use efficiency of winter wheat, the treatment with 60 kg/hm® of
SAP was the best. The correlation analysis among different factors showed that positive correlations were
found between water use efficiency, carbon sequestration, carbon efficiency and carbon net sink, while
negative correlation was found between water use efficiency and carbon cost.
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BRI . —J7 T, KH 20% 19 CO, . 70% Ky CH, F
90% ) N, O I T4l i 8l B HAH Rt f 5 o9 —
Dy T, kA A S B KR, ok fif &35 170 Pg
(1Pg=10" g), 5§ S BREL b4 11 10% L1,
3% Cole 257 fli i1, 75 AR KA 50 ~ 100 a, 42 it 5 4 H
] [# B 20 ~30 Pg, 534 Lal*' BF 5%, 2 BRPFH 5 [5]
B J1 09 0.75 ~1.00 Pg/a, XEHRIMETRY
R A T+ 9L KA R T )

R, 4 Ml B J2 30 9 TF 5 3 B 4 P 78 X 3 b
B 5 A 00 8 L S R B L D (R AR ) O T
[E] Sh 2 35 X Al 38 A A AN S 2 TR AR
A% il 30 i R R ) A K 300 9 B L S AT TR
FeUT L A A BEAT T /N R ORI L
G5O BRI S A AR A B R, S
A By A AR P AR R B AR KR LR, A —
SE RRBRHE Tt o JEL 1) I A 7K 30 A 65 B3 AE 9 K 43 BR
5 AR K A R, B2 o A 0 7 o R0 AR ) o, 1S 0lk
B 52, AT X 4 FHAE 265 28 0 B A 305 ) i 2 7 A T
SR T A 563 75 THT B TR 5 240 e DL 33

R SR 78 AN TR 7K 700 P e X B A 38 1 S, S
TE 53 B A K 305 B8 0% e 0 ok TR =2 ) 19 56 &, AT
Sy A5 7K ) 187 P 2o 7 o % e FR AL S 1 5 i R AL R 2
A o

1 HESHE

1.1 HREXER
BRI AE W B A & M B8 3 (113° 037 ~
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Tab.1 Analysis of biomass, carbon content and carbon

uptake of winter wheat with different SAP dosages

PR R i EE7/h &S i MR A it
/(kg-hm=2)  /(kg-hm™?) /% /(kg Ce-hm~?)
0 7752.3¢ 48. 5" 3759.9¢
30 9147.6° 48.2° 4 409. 2°
60 9852.2° 49.1° 4 837. 4°
90 9542, 3" 49, 3* 4704. 4"

TE < [ 5 A ) /NG 8 5 7R AN [ b B ) 22 53 482 (P < 0..05) , R Il o

2.2 ZINEWEIN KRR I

TEZ /N B RS P AR TP RS 2
LA - GRGH] (BT ) 3 i P 4 Sl A B AR AR 7=
RE G MR ryaae) AL A28 (Brn o i
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INEFP TR 150 kg/ (hm® -a) , #E AP BOBCER £ A
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KA % A B A IR R R E B R OK, R
326.7 kg Ce/(hm®-a) o5 K 7 Bk A2 328 il HL 455 39
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AN R SIS 3 RE S 3 T 7 AR B R 2 S A
K, 111,39 kg Ce/ (hm®-a) , H A AT+, 1M 4% H
F A 2 45 T 50 A

®2 ZNERBIZEYRB/BANEMRE T

Tab.2 Carbon footprint emissions of main material inputs of winter wheat

T H BAE i L3/ (kg Cehm ~2-a™ )
HLBK (S RE) / (kg-hm -2 ™ ") 259 118.5 111.39
A Hu5H 0.70 3.58
4¢25/(kg-hm *-a~") D Eil 0.56 2.16
5% 55541 0.05 0.33
M/ Ckgehm 2 a1 A 180 313.20
I 90 13. 50
FF/(kg-hm 2-a™") 150 16. 50
4 30 kg/hm? 134.4 33. 60
TR FIAE P2 B EE AR/ (KW hohm 7 ea™h) FH 4 60 kg/hm? 268. 8 67.20
JH 4 90 kg/hm? 403.2 100. 80
FH 4 30 kg/hm? 0.05 0.05
177K 0 JEURHE B BT AE S/ (kgehm 7 a™!) il 60 kg/hm? 0.17 0.16
FH 4 90 kg/hm? 0.22 0.20

2.3 ZBNEMBIT RRERBRLES T

AN TR Ak 2 PR B K TR P AN T SO A 3 AN
[F Bt PR A [ D KGR X 4 /N 22 7 i i ) 22 5, Ll
A FBR R WA —E W 2257 . WK 3 HalLLFE
H B DR 2K TR P R AR S T A 3 T 4 R T R
AV M f 5, 0 0.146 7 kg Ce/kgo f K5 T i

60 kg/hm” &b H (¥ 55 %A B (1K, Sy X B 1 74. 4% , HL
BB ASCRATS LAAR AR S5 4t 60 kg/hm® b B dz ey, B A 7
A 1 kg WBRHEIBCS R 9. 2 kg BOARE, T A8 14 e
RORERAR o Wd W PR 7K 50 8 e P AT A A5 e AR B T AR
2 R B AR, HLAER KR 60 kg/hm® b HEAR e
o

K3 ZNEBBT BREARBRBELR

Tab.3 Comparison among carbon footprint, carbon cost and carbon efficiency of winter wheat

PRI/ (kg-hm ~2) 5=/ (kgehm =2 +a™")

e/ (kg Ce+hm ?-a™")

A/ (kg Cerkg ™) BRECR/ (kg (kg Ce) ™)

0(CK) 3141.1¢
30 3652.3¢
60 4836. 4"
90 4397.6"

460. 7"
494, 3¢
528.1"
561.7°

0.1467° 6.8°
0.1354" 7.4"
0.1092°¢ 9.2°
0.1277° 7.8"

2.4 AEESEBCIEER

NI T rfn] U AS [ A 38 0 o e 11 35 S 3
RTZE, BEOR KA = 00 38 i 22 BE 2y 56 38 n 75 B
i fa s, B9 8 2w T X MR 30 B R Al 4/ 22 ]
A R R L T AR K R B LA R 0 Y A
(75, 2 A 7K 550 B 60 kg/hm” b B 4 ) iR
FIL AR & T 30. 6% .

2.5 RAFNFEAEKRSFMALESN

PROK G388 2o B8 4 K 70 B85, BE A8 1 T 11 90
(A VR A R B KO T B A K 4 1 8% T 4k
RO TR Wi AT AL J5 1) 6 8280 A HIL ) I 1)
(7R v AU S BT A (7 B N D S & Y =
% S BRI TR AL B 3% S [ 2 RE T o NIET 2 ]
iiR7 i DA SR aEioRs S T SN =i i N i D B
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Fig.1 Comparison of net carbon sink in different treatments
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Fig.2 Effects of different treatments on water use

efficiency of winter wheat

F B SEIE NG AR R S o 25 b B LR KR
it 60 kg/hm® b 3 (1) 7K 43 I A% 5w, B %] BRARE oy
55.2% . ULHIERK R REAS 2 w5 PR LK 23 A L
SRR AR E A L () il kAL FP 1) 6 A, 38 T e
W] 2 , B Tl
2.6 KHFAHEREBRBTENEXESNT
XA /N2 TR 53 M R 5 T A 38 B IR AL B
AR BRI PR A A BEAT AR G AR 2 AT, A RNk 4
P 7R o 7K 53 ) AR R 5tk W AL i AR A 4 i 31
E IEAOG (P <0.05) 1 5 B A 12 2 T2 AH 56
(P<0.05), 5Hfx il BIEA SRR HARE (P>
0.05) o BRI FI 2 A 5 B A 58 S5 A7 A — 52 1)
WIER R o

x4 EYWASIPARNESHRELEERBFHBEXEINT
Tab.4 Correlation analysis among water use efficiency,
carbon footprints and other indicators

-0.9806" 0.9675"

2SI
0.9931*

Eist7n W BRI IR
KAFIFZCE 0.8195 0.9986*

W o# FR P<0.05,
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A TH AR 7 280 e R A6 SR AT AE R 1A i A5 i ek
R, Ry (o AR G R 15 e 38 A S 18 I 4 e A ) i 2

PR IR W o 2 R s R AR A2 PR
SR ) SN T3 AE R ) BRI RE B, DA A
TS B A T X S i AR X T B AL A RE TR Y 3
FE, IR COL R R/ . BRI R4
T R AT R A AR AR S RS R AR
VR 7= Sk it S0, 38 5 e WO RE ), ek 2 kA e VR 1 31
FE IR HEL

TRAKFE R — e o &, A &4 it
PR 2 THAE—E M RB TR, AT 2 7= A — 22 11 i HE ik
S . PR A £ 35, AT A 8 4% £ 3K
Gy ISR MR YOG A AR A A = A RS A L
B AR T B T A R RS S0
HAERE VI G, ik B2 wmAE Y 5= . 5
R IR FINAE B 85 & /N 22 e i 1t 1 ] B, A2 i T
VEY 7= 5t (48 =, WGE T AFRL Hh e B9 PR B EE IRy
VEDIRERL B IE A AL 2 24 08 0305, HORERL rp i) i B
58 5 A B 0 A, DA T 4 5 e T Tl e

AN RV AR BEHE AN T4 /INZE A 7 2ok A v i) i 2 30
PR TR . AT R B AN AR G A ik R
i 460.7 kg Ce/(hm’ -a) , Jop 4L NE o 1 Lb 1] i
R FHUR AR MU Rl SO S5 T8 AR 5 il 7 AR 1Y i 2
W o SRR AR 7 3 A v 2 7 A — e I B R
B A2, (LR K R it 2 & e | T AR R
B TR A K R AR W (T R) B RLR
A% B3R SR e W S (e ) o B, AT A R T e Y
SE o

Jiti FH AR K A A )T 42 e e T, sl 20 sk HE
FLI P AE 4 S AR P ™ it 1 TR sl A2 3 K 43 ) 0%
(¥ 42 5, o rh AR K ] 60 kg/hm? 4b 3450 0 2
X RRAR 5 55.2% o NI S2 30 TR 2 A= 7 e 2D Bk
HECH R o Ut B PR 7K 7038 3 4 e B 7 7K 43 1 A AL
Y& sk e, ik AR A HLA (R ) 1) K RL v Y A
A, 388 sk [ 2

4 it

(1) PRk 50 it 11 JE A R T 3 m VR 9 0 T 9
i, SRR SR U, A/ 22 B AR D R e T A
Wi K ) P ) 8 i 3 2 B SE S R Y R A 3L
Hr L 60 kg/hm® {4 7K 551 i ek 45t BE S i e K, Ho A
g A W AC B 43 ) Ak AR 1R 27 1% 1 28. 7%

(2) B PR 7K 500 P S 0 385 00, e 2 30 36 ¥ 1 K, T
TR IRAS B A SE R o 3 e %, 45 A3 P 60 kg/hm?
PR R P 52 1 B J8 A e AR, T LA 280 % o v, 00T R
P T 41L.2% , B0 A 1 kg B Bk HE 2 2R
9.2 kg MR i AR KR B 48 T i, B
1524 60 kg/hm® {5 7K 551 i 5t 250 S f £ , 8 %ok A 4t w5
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