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®1 AINBRMNEROLE. HERTENTWE
Table 1 Effects of foliar spray of organic carbon on number of branches, fresh weight and dry weight of water spinaches
IR i TE
Number of branch

Fresh weight Dry weight

b N - N - N -
Treatment  $E Number A CKIE A 7 EMase BCKIE IR ot Mase BCKI I
(No. pot ') Increment over (g pot™) Increment over CK (gpot™) Increment over CK
CK (%) (%) (%)
CK1 14.50 £ 0.27d — 56.79 £ 1.71c¢ — 11.26 £0.41d —
T1 15.50 £ 0.29¢d 6.89 59.99 £ 0.89¢ 5.63 11.71 £ 0.38cd 3.99
B1 15.25+0.11cd 5.17 61.09 + 1.76¢ 7.57 11.95 + 0.56¢d 6.13
CK2 17.00 £0.11cd — 72.04 £ 0.76b — 14.21 £ 0.28b —
T2 19.75 £ 0.25ab 16.18 80.59 + 0.66a 11.86 16.26 = 0.62a 14.43
B2 20.25 £ 0.25a 19.12 81.33 + 1.05a 12.88 16.41 £ 0.48a 15.48
CK3 16.00 = 0.41cd — 70.63 = 1.22b — 13.58 + 0.44bc —
T3 20.25 £0.15a 26.56 83.32+2.98a 17.97 16.42 £ 0.58a 20.91
B3 17.50 £ 0.35bc 9.38 78.00 £ 3.03ab 10.44 15.00 = 0.75ab 10.46

TE: CKI. CK2MCK343 318 =AEKF (60, 100, 120 mg kg™ ) FWEZEMKMALEL, T, T2HRIT3R =AEKF T o — i1
TPREIALTE, B1. B2AIB3y =ANEUKE NN ZAEAb B RSN R TR AL B 25 5% B3 (p<0.05) , T Note: CKI,
CK2 and CK3 stands for the treatments different in N lecel (60 mg kg™, 100 mg kg™ and 120 mg kg™, respectively ) and sprayed with
distilled water only; T1, T2 and T3 for the treatments different in N level ( the same as in Treatments CK1, CK2 and CK3 ) and sprayed
with o —ketoglutarate; B1, B2 and B3 for the treatments different in N level ( the same as in Treatments CK1, CK2 and CK3) and

sprayed with Glycerol. Different letters represent significant difference between treatments in this table ( p <0.05) . The same below

2.2 BRI EREM A REA S0
K (A ) /2 () (WC/TC. WN/
TN) , &R AR f A i S A S 8, L
L e AR R B 2 5 A LA A i 55 . K e (3R )
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T, DABARBETCHE MR e o B i, 5 CKAH 22
SRE, WIEN470%; fE100 mg ke BN,
B, THIMNALFEATC A 5 CKAH H 347 8 3% 1
hin, EIEAR IR R T7.05%F16.29% ., A 120 mg kg™
FMF, UTAABETCIE ISR 5o, 5 CKAHL
ZRE, WIENT.97%.
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&g 596 o100 mg kg 'N
S 520 0120 mg kg'N &% "
< { =
g 510 ®3, 0120 mg kg N
500 L. s [ - s - | ao 1 4‘)" ‘-4|
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Fig. 1 Effect of foliar spray of organic carbon on total C and WC/TC in leaves of the water spinach
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Fig. 2 Effect of foliar spray of organic carbon on total N and WN/TN in leaves of the water spinach
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Fig. 3 Correlation of WC/TC and WN/ TN in water spinach leaves with biomass of the plant
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Fig. 4 Correlation of WN/TN with WC/TC in water spinach leaves

HRUEN TS, BMTAMY S MAHSEE
P T FRA B L (#£2) o fEMRA (60 mg kg ™)
T, THIBAL PR 4w 5 i 5 CKAH HL B IR 2 2%,

®2 BUERANRNERER BN S HNFE

Table 2 Effects of foliar spray of organic carbon on total P and total K in water spinach

W Total phosphorus

28 Total potassium

k3
Treatment % # Content BLCKFE ik ¥ & Content B CKFE AKX
(gkg") Decrenent below CK ( % ) (gkg™) Decrenent below CK ( % )
CK1 3.80£0.07a — 2591 +0.23a —
T1 3.61 £0.06b 5.00 21.03 £0.15b 18.82
B1 3.62 +0.03b 4.74 20.84 + 0.09b 19.58
CK2 2.88 £0.07¢c — 20.32 +0.25h —
T2 2.79 £0.05¢cd 3.13 16.23 £ 0.1c 20.13
B2 2.78 £0.02cd 3.47 16.23 + 0.33¢ 20.13
CK3 2.63 £ 0.06de — 18.01 £ 0.15bc —
T3 2.57 +£0.05e 2.28 13.81 £0.22d 23.33
B3 2.51 £ 0.06e 4.56 14.03 £0.17d 22.10

W MR 53 51 R 5% F14.74% 5 53 AN EAKE T, it A
B 1 Ak B 4 B 25 1 5 CKOM LU A PR AR 34 4 4
F14) 5 2 U] RUAS [] A e R T 5 IR (60 mg kg™")
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Fig. 5 Effect of foliar spray of organic carbon on nitrite in water

spinach
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Fig. 6 Effect of foliar spray of organic carbon on Fe and Zn contents in water spinach
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Effect of Organic Carbon on Carbon and Nitrogen Metabolism and the Growth of
Water Spanich as Affected by Soil Nitrogen Levels

GUIPi" > CHEN Xian' LIAO Zongwen' WANG Limei' ZHong Xiujuan' MAO Xiaoyun'’

(1 New Fertilizer Resources Research Centre, College of Natural Resources and Environment, South China Agricultural University, Guangzhou
510642, China )

(2 Shenzhen Techand Ecology & Environment Co., Ltd, Shenzhen, Guangdong 518040, China )

Abstract Carbon is the number one of the 17 essential nutrient elements, but over the past 100 years, little has been
reported about carbon fertilizer products produced by the chemical fertilizer industry. It is usually believed that the carbon
nutrient plants absorb comes from the air in the form of carbon dioxide, which as a matter of fact meets only 1/5 of the demand
of a plant. Therefore, plants are always in the state of “hunger for carbon” . Organic carbon used as fertilizer can eliminate
plants’ hunger for carbon that is caused by depending mainly on carbon dioxide in the air as carbon source. Water Spinach
was cultivated in solutions different in nitrogen level in a batch system in this research. Effects of two kinds of nitrogen-
free organic C ( o —ketoglutarate and Glycerol ) on fresh weight, dry weight, number of branches, carbon and nitrogen
metabolism ( expressed as water soluble N/ total N or water soluble C/ total C ) and nutrition quality indices ( Zinc, Iron and
Nitrites ) of the water spinaches were analyzed.

Results show that foliar spray of organic carbon promoted growth of the Water Spinach regardless of nitrogen level in the
solution. However, the effect varied with nitrogen level and source of organic carbon. The effect of foliar spray of Glycerol
was the best on the water spinaches growing in the solution moderate in nitrogen level ( 100 mg kg™ ) , raising the fresh
weight, dry weight, total carbon and total nitrogen of the plants 12.88%, 15.48%, 7.05% and 8.33% higher than that in
CK, respectively. Besides it also increased Fe content in the plant by 16.20% while decreasing Nitrite significantly, which
indicates that nutrition quality of the plants was greatly improved. K content in the plant was found decreased significantly,
which implies that the spray may help reduce luxury absorption of K in the soil. The effects of foliar spray of o —ketoglutarate
was the best on the water spinach growing in the solution high in nitrogen level ( 120 mg kg™ ) , increasing the fresh
weight, dry weight, total carbon and total nitrogen by 17.97%, 20.91%; 7.97% and 9.56% and the content of Zn, a
nutritional quality indicator, by 16.18%, too, while decreasing Nitrite content significantly, which indicates that the plants
were greatly improved in nutrition quality. K content was also found decreased in the plants, implying that the spray may help
reduce luxury K absorption from the soil.

In the experiment, the spray of organic carbon fertilizer, either Glycerol or a —ketoglutarate, lowered WC/TC and
WM/TN in leaves of the water spinach, regardless of N content in the solution, which indicates that extraneous organic
carbon can promote synthesis and metabolism of carbon and nitrogen in the plants, thus stimulating growth and improving
nutritional quality of the Water Spinach.

The findings in this study demonstrate that it is organic C, rather than organic N, that raises crop yield and improves
quality of the crop. Meanwhile crop yield is found to be related by a certain degree to SN/TN and SC/TC in the plant, which
show that these parameters can be used as important physiological indicators for high-yield-oriented fertilization. Currently
high yield of a crop is restricted by the crop’s dependence mainly on the air for carbon supply, or hunger for carbon. It is,

therefore, quite obvious that how to solve the problem of “Hunger for carbon” is the key to high yield agriculture. This study
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has found that organic carbon fertilizers may help satisfy crops’ hunger for carbon. So it is feasible to use organic C to balance
fertilization, rather than just using NPK in balanced fertilization. Further research in this aspect is of important significance to
balanced fertilization and has some profound academic meaning for further developing theories of modern plant nutrition.

Key words Nitrogen levels; Organic carbon; Water spinach; Carbon and nitrogen metabolism; Nutrition quality
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