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Abstract; Net primary productivity (NPP) and its response to global change is an important factor to consider in research
in this field. A significant pool of carbon (C) is stored in agriculture soils. Crop biomass returned to the soil supports the
maintenance of soil organic carbon (SOC). Studying the NPP, and its spatial variation aids SOC balance definition and
help elucidating soil carbon dynamics in agroecosystems. In this study, we established a new data bank of dry coefficient
(DC) , harvest index (HI) , and root to shoot ratio (R/S) for rice, wheat, corn grain, soybean, cotton, and oilseed crops
based on field samples collected across China from 2011 to 2012. The data bank represents the most recent reference
coefficients available in China. Using county-level crop yield information, reported as national agricultural statistics,
combined with the DC, HI, and R/S for rice, wheat, corn grain, soybean, cotton, and oilseed crops, we estimated the
amount of NPP produced in 2010, and analyzed its spatial distribution. It was estimated that 596 Tg C was produced in
2010 in China’s cropland, mainly distributed in the Huanghuaihai region, the Middle-Lower reaches of Yangtze River and
Northeast China. The mean county-level NPP density was 519 ¢ C m™ a™', ranging from 9 to 2094 ¢ C m™ a™'. The NPP
produced in China’s cropland represents 8% of global crop biomass, suggesting that it makes a large contribution of the
croplands, which add to the world’s carbon pool. Greater county-level NPP density (g C m~a™') (NPPD) primarily exists

in the humid and semi-humid regions of eastern China, as well as in the regions of northwest China with more developed
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irrigation. Lower NPP density occurs in arid and semi-arid regions of northwest China. The Huanghuaihai region produced
the largest NPP among 9 agricultural regions. While the area of sown land accounted for 98% of this difference, the density
of NPP could only explain 31% of the variance among the 9 agricultural regions. The NPPD of Northeast China was the
highest and that of the Qinghai-Tibet Plateau as the lowest. In order to assess the impact of climate and fertilizer on NPPD
in all 9 agricultural regions, we analyzed the relationships between NPPD and T,, P,(the sum of the daily temperature
above 0°C and precipitation in 2010, respectively) , T,,, P,,(the sum of the daily temperature above 10°C and precipitation
in 2010, respectively) , T (the average temperature in 2010) , TT ( the average diurnal temperature difference in 2010) , P
(the average precipitation in 2010) , PP (total amount of precipitation in 2010) , S (the total hours of sunshine in 2010) ,
and the consumption of chemical fertilizer in 2010. The results indicated that all the factors considered could influence the

distribution of NPPD; however, the most influential factors varied among the 9 regions.

Key Words: Crop; Net primary productivity ( NPP) ; NPP density; harvest index; root to shoot ratio; spatial variability
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Table 1 Harvest Indices ( /) ,Root to Shoot Ratio (R/S) and Dry Coefficient (DC) among 9 agricultural regions
izt l(B7ES3:

Indices Crop type ! 2 3 4 5 6 7 8 ?

WOk $ HI IKFE 0.52 0.50 0.37 0.46 0.57 0.58 0.50 0.49 0.55

N 0.50 0.45 0.50 0.42 0.45 0.34 0.46 0.54 0.42

ESP/S 0.48 0.43 0.51 0.51 0.48 0.56 0.48 0.44 0.54

KA 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.34

e 0.49 0.49 0.37 0.49 0.37 0.23 0.22 0.49 0.24

Ha1E 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49

R R/S K FE 0.13 0.18 0.06 0.25 0.17 0.11 0.20 0.19 0.14

N 0.20 0.15 0.20 0.15 0.24 0.14 0.28 0.16 0.06

ESP/S 0.11 0.14 0.13 0.16 0.12 0.13 0.15 0.11 0.16

KA 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13

FliiE 0.20 0.20 0.22 0.20 0.22 0.15 0.18 0.20 0.12

AL 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19

THZRE DC IKAE 0.94 0.94 0.92 0.89 0.88 0.92 0.89 0.91 0.91

N 0.92 0.95 0.92 0.95 0.93 0.90 0.90 0.94 0.91

Tk 0.90 0.96 0.89 0.92 0.89 0.92 0.92 0.91 0.92

NI 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

P 0.96 0.96 0.93 0.96 0.93 0.90 0.88 0.96 0.92

LiKia 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
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ey i
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KA A1) NPP D R4 j A E A T AURAEYIY NPP, D £oR 2 RAEY) FAL AR NPP - F-34{H

KB HTEAFA excel2007,SPSS13.0, E {4 Origin 8.0, ArcMap 9.3 52 %,
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R ILNPP {53 A F NPP %5 BE 1 43 A A —30, JU DR P AbHIX 7 T 52 T R Ry R A 7K IR
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607.2Tg C, SHHLIEE A, 2010 45 EAED = £ 19 NPP Lk 1980 4EH4 N T 26% , Lt 2000 4F38 /0T 2%,
TR LA M B0 (4 BB AG T 1950—1999 41 Hh [E 4k FH 7= 1) NPP, 1980s 1 1990s 4FA%, 4
=42 i) NPP SE2{H 0 (394+85) Tg C/a FI(513+111) Tg C/a, 5 20 42 80 4E{UAH L, 2010 4F [ 4 [ 7=
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Table 2 Characteristics for NPP and NPP Density ( NPPD)

WiH GEATHFE/ Statistical characteristic
Liems N Mean Min Max 25% Median 75% S. D. C.V.
NPP/(Tg C
(, g C) . 2316 257.3 0.03 2778.06 63.28 148.62 340.83 305.51 119%
Net primary productivity
N2
NPPD/ (g C/m?) 2316 519.0 8.5 2094 394.1 472.99 558.5 156.66 30%

Net primary productivity density

M NPP Y ZE (8] A AR S 7, 767 X R H B X, A T ST 45 R 5 T8 ] Crop-C BT RE DL A 45 SR 452
AL, At DX IR ) A 5 55 T U GLO-PEM FBEBURY A9 45 2R LUAL, B 177 9B X AN Ho Al DX AR L, AN )
1) NPP fH BRI ] — X4, NPP A SAFAER R 22 571 R A ST 288 — 8 4 AT, 2 BB R 0 1 B 42
R, BV A0 15 4, 3 RE LB X Ialn] EANIE & , 075 785 SRURA IR A9 UM BRI, 7 R S B ASE AL 5 24
&, Bolinder* A A G I HEREE & 1EW S HAG T NPP 1) 751 S B3 AN 2 5 S B, i ELAG 3345 RAR 2 5
B R A 52 35 1T BB . AT ST A 2011—2012 Sl A 57 1 fRAE W08 i 2 KO8 7, A1 2 80 P it
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Fig.2 Spatial distribution of crop NPP in 2010

2.2 AN[FEIXIEZ 6] NPP )22 5

JHESE NPP RS 18] 70 A 5, HeA T AR IX () NPP S AT NPPD( 6 3) o LI X I8 NPP T8, 6
SRR 9 DA X | BN IX Y NPP 5622 (172.8Tg C) Rk WKL FH7IX (136.1Tg C) FIAILR
X (112.5Tg C) , 433154 E NPP MY 29% 23% 19% , kA DRI T A T il X 77 45 1 NPP AH
T B4 NPP s —F FHAO X P AR NPP 5220 (1.1Tg C) |, BETE A X 77 45 B NPP 275 i [X.
1 160 i , ARl X 3 NPP S AR 7E & R 22 50, 25 R 73 A ASFAif . N NPPD &, AR b DX B B AR HH ™7 A 1Y

7

7
'
1
1

0 500 1000km s
HIMIE
NPPD/(g C/m?) HE 5 GS(2015) 26455
0O Rk X9 193—328  WE 496—575 EE >833
[ Nodata 320—417 ®m 576—673
<192 418—495  mm 674—832

32010 FRIEY NPP ZES T
Fig.3 Spatial distribution of crop NPP density in 2010

NPP 75 (582.9g C/m?®) , Hef W E R4 [X (567 .4g C/m*) HBNIX (534.5 g C/m?) , 75 9 X B i AR T

FEAE RS NPP i, o RAE R B/ IMER 1.5 4%,

£3 9NRIK NPP FIEEFR K NPPD
Table 3 The NPP, sown area and NPP density among 9 regions

X3, Al X 5% NPP/(Tg C) A 1 B/ Mhm? NPPD/ (g C/m?)
Code Agricultural regions Net primary productivity Sown area NPP density
1 ARILX 112.5 19.3 582.9
2 52t BRI 4R IX. 22.0 4.3 513.0
3 B X 172.8 30.5 567.4
4 B4 R 32.9 7.6 433.9
5 KA R EX 136.1 27.8 489.1
6 ViR X 69.5 15.0 462.1
7 HERIX 25.5 5.6 4523
8 HHX 24.1 4.5 534.5
9 FHHX 1.1 0.3 377.7
J¥ill 596.3 115 519.0

BRI NPP 4351 5 A i AL AT NPPD FbA, & BN [E] X 38, NPP A4 728 Ak 44 34 5 FhoA T AR G 28 A 4
P—F, H— K 9 AN IXIRAY NPP 4350 5 AR R NPPD 5 m1US 704 , 245 S 3% BH Fh AT 1 A BE f B¢ 98 % 1Y
X34 5 NPPD e 319% 09 X388 55, ISR = R4k 38 AL IX (1), FhAt i AT B i B 98% 17
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Fig.4 Relationship between NPP and sown area and relationship between NPP and NPP density among regions
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