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Abstract; Particle organic carbon (POC) in riverine systems is a critical component in the global carbon cycle, and it
could provide information on human activities in particular land use in their representative drainage areas. In present study,
soil and plant in the riparian zone and algae and POC in river waters were sampled in the Jinshui River Basin. Stable carbon
isotopes analysis and elemental C/N ratios measure were applied to investigate the seasonal change of concentration, sources
and their contributions of POC in river. The results showed that the POC concentration in river had remarked seasonal
variations in the Jinshui River, in a decrease order of summer, spring, autumn, and winter. Larger quantity of soil organic
matters and plant debris were washed into the river in spring and summer due to intensive rainfalls, and higher temperature
was in favor of algal growing and which could produce more endogenous POC. Additionally, the POC concentration in
slightly disturbed zone (i.e., upstreams) was obviously lower than that of moderately disturbed zone and intensely disturbed
zone (i.e., middle reach and downstreams). These showed that seasonal change and human disturbance such as change of
land use had a great influence on the concentration of POC in the Jinshui River. Qualitative analysis using stable carbon
isotope (8"C), elemental C/N ratios and the relational graph indicated that the major sources of POC in river were soil
organic matter, C3 plants, and algae, and contribution from plankton and C4 plants were minimal. Ternary analysis model

further revealed tempo-spatial variabilities of the sources and their contribution of POC in river. The results showed that the
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sources and their contribution of POC in river had remarked seasonal variations in the Jinshui River. But, the contribution of

POC in river from endogenous (i.e., algae) was obviously lower than that from exogenous (i.e., soil organic matter and C3

plants) . At the same time, the sources and their contribution of POC in river also showed differences between different

zones. The POC in slightly disturbed zone and in moderately disturbed zone (i.e., upstreams and middle reach) mainly

came from soil organic matter and C3 plants, and they were soil organic matter and algae in intensely disturbed zone (e.g.,

downstream) . Therefore, human disturbance had a great influence on the sources and their contribution of POC in the

Jinshui River.

Key Words: jinshui river; suspended matter; particle organic carbon; carbon isotope ratio; C/N ratios
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Fig.1 Schematic of sampling sites in the Jinshui River
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Table 1 Concentration of POC in the Jinshui River

XI5 B, WOk A HURR A Concentration of particle organic carbon/( mg/L)
Zone Sampling point ## 2 Spring K 2% Summer K Autumn &7 Winter
BRETHX 11 11.38 13.98 11.01 7.70
Slightly disturbed zone 2 10.83 13.33 9.01 8.71
J3 9.59 10.76 7.31 6.54
J4 10.72 13.22 8.62 8.47
5 11.03 15.10 7.73 7.43
T J6 9.79 19.97 10.42 9.29
Moderately disturbed zone 17 13.54 17.04 13.98 8.58
I8 13.01 16.01 15.32 10.02
J9 23.15 21.15 14.73 12.51
J10 22.04 24.73 20.07 19.54
Ji1 17.01 23.03 20.89 18.55
JEETRX J12 22.21 29.21 15.31 15.21
Intensely disturbed zone J13 21.73 33.33 19.76 17.63
J14 17.59 29.09 13.02 12.02
J15 15.37 27.17 12.97 10.67

¥ Concentration/(mg/L)

%/’A A
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Fig.2 The longitudinal change in POC in the Jinshui River
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Table 2 The range of ratios of carbon isotope and C/N of POC in the Jinshui River

8"C/ %o C/N
TURLA LB A T AR5 25 5 [26-27) RS T AR 9 45 L2627 AWFFEI
The source of POC The results of The results of The results of The results of
other people this study other people this study
-20.679—-30.127 31.9-19.07
C3 #i¥) C3 plants -23—-30 (=20—-30) > 15 (> 19)
-9.061—-14. 27.39—16.1
C4 M) C4 plants -9—-17 ’ (0_69__ . 4)589 > 15 (33 : 6)6
BE -19.485—-30.704 12.37—8.69
i%ﬁﬁ[‘}ﬁ -22—-25 10—13
Soil organic matter (-19—-30) (12.5—8)
-31.411—-42.966 32.31—11.54
2% Algae -22—=2 10—
Wi Algae 8 (=31—-42) 030 (32.5—11)
TRIEAEY) Plankton —-24—-42 6—8 —
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Fig.3 The relational graph for 6 C and C/N of POC in the
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Table 3 The seasonal variation of different sources to POC in the Jinshui River

P = %2 Spring 7 Summer FZ Autumn £ Z% Winter
Sampling point S/ T fol T ST [T S/ T ST ST o/ Te ST ST fo/ % Sfu/ %
J1 61.9 25.5 12.6 67.2 20.5 12.3 66.2 23.5 10.3 67.1 25.7 7.2
]2 66.7 24.1 9.2 66.0 19.0 15.0 66.0 27.7 6.3 66.9 29.9 3.2
J3 70.0 31.2 -1.2 70.0 29.2 0.8 70.1 33.1 -3.2 70.2 33.0 -3.2
J4 69.4 20.1 10.5 70.0 12.1 17.9 68.0 19.2 12.8 78.0 19.2 2.8
J5 71.2 20.0 8.8 71.8 18.0 10.3 71.1 22.9 6.0 75.1 25.0 -0.1
Jo 73.9 10.0 16.1 75.1 10.1 14.8 70.1 15.1 14.8 70.5 15.9 13.6
17 75.1 12.7 12.3 76.0 12.6 11.4 75.8 16.1 8.3 81.8 19.7 -1.5
J8 75.0 11.9 13.1 71.9 11.6 10.5 77.0 15.6 7.4 97.3 5.6 -2.9
I9 72.8 15.7 11.5 72.7 15.7 11.6 72.7 17.8 9.5 82.7 15.8 1.5
J10 80.5 19.1 0.4 81.5 19.6 -1.1 80.5 17.6 1.9 83.6 15.6 0.9
JI1 78.0 17.2 4.8 75.4 17.9 6.6 73.4 19.2 7.4 74.4 19.9 5.7
J12 79.0 2.9 18.1 79.9 2.1 18.0 80.9 3.0 16.1 97.9 3.0 -0.9
J13 81.6 1.7 16.7 81.9 -1.7 19.7 83.5 0.4 16.1 84.5 5.3 10.2
J14 100.7  -11.7 11.0 91.7 -9.7 18.0 87.7 -0.7 13.0 97.7 -1.7 4.0
J15 83.6 7.0 9.4 83.7 5.7 10.6 81.0 9.4 9.6 88.0 7.4 4.7
f¢/IME Minimum 61.9 -11.7 -1.2 66.0 -9.7 -1.1 66.0 -0.7 -3.2 66.9 -1.7 -3.2
AR Maximum 100.7 31.2 18.1 91.7 29.2 19.7 87.7 33.1 16.1 97.9 33.0 13.6
SEYME Average 76.0 13.8 10.2 76.1 12.2 11.8 74.9 16.0 9.1 81.0 16.0 3.0

S fo S AER B AU | C3 AL IS FIK AR B2 Bk IR TR 1 20

Mg TR R IR TTERIE (] 4) Sk E R+
PEIX 5 AFER (J1.J2.J3 .34 . J5 ) BORAT HLAK 1) 51 Rk
o E AL > C3 AR > 3 T T IXA

5 R (J7.08.19 010 J11) UKL AT HLER /Y 57 k4
o HHEAPLT-C3 HRE S >R HORA 1 MR
(J6) FURLA HLRK 19 5Tk 1A HLR > 326> C3 1l
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Fig.4 The annual average contribution of different sources to

POC in the Jinshui River
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