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Table 1  General information of the long-term experiment sites

o FRA B 5<% Geographic locations and climate conditions

Hb g Site K& b4 A B 5 AR
Longitude ("E) Latitude ("N) Parent materials Mean annual temperature (°C )
Ak Guilin 110. 32 25.08 A KAV Y Limestone deluvium 19
FEAHK Yulin 110. 15 22.62 b 5L 3 A% Sandy shale deluvium 21.8
M Qinzhou 108. 65 21.95 b 55 P AW Sandy shale deluvium 22.2
WL B 554 Geographic locations and climate conditions
. A T A B ) .
H 24 Site " ¥ H K B R 7 01
Annual precipitation Effective accumulative
Sun light (kW m=2d"") Frostless period (d)
(mm) temperature (°C)
K Guilin 1926 5063 3.633 310
EH Yulin 1592 7 536 3.985 340
N Qinzhou 2 150 8 010 4.129 342
4 + 38 09 P {4 5t Initial physical and chemical properties of the soil
M Site A BB £ AR A R AL A G
Organic matter Total N Readily available N Available P Available K Slowlyavailable K pH
(gkg™") (gkg™") (mgkg™") (mgkg™") (mgkg™") (mgkg™")
M Guilin 49.9 3.05 254 2.1 27 67 6.7
EH Yulin 42 2.11 172 50 32 40 7.4
M Qinzhou 33.5 1.24 131 6.4 22 64 5.4
AEJiti A & Fertilizer application rates per year
Hb A5 Site
N(kghm’za’l) P(kghm’za’]) K(kghm’za”) LIRS BTG H A (% )
MK Guilin 346.6 +11.7 58.0+2.8 222.4 +8.4 16. 40%
EHK Yulin 358.8£12.5 59.5+2.8 162.5+7.7 13.30%
N Qinzhou 322.2+13.6 39.7+2.3 112.4 £5.3 7.10%
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Fig. 1  Annual mean yields of early-rice and late-rice under different

treatments at the three experiment sites
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Fig. 2 Variation of the two crops of rice in yield with the long-term fertilization at three experiment sites in Guangxi
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Table 2 Related parameters of the variation of rice in yield with the long-term fertilization at three experiment sites in Guangxi

BFg Early-rice I #5 Late-rice
M Site K CK CK F
! b r b r b r b r
M Guilin 20 -40.8 -0.54" 47.5 0.35 -36.1 -0.47" 215.9 0.66""
EHK Yulin 17 41.3 0.25 98.3 0.52°" 63.7 0.37 113.3 0.52°
AN Qinzhou 13 -39.5 -0.24 95.1 0.41 -39.7 -0.19 92.4 0.48

TE b BRI RER R BT B AR AR B0 kg hm TP a Tl e MG B RO KR ¢+ BRI S BEKT, + =
IR IK 1% e i 2 /K Note: b stands for slope of the trend of rice yield; r for correlation coefficient fitting the trend; #* for significant difference at 5%

level, and * = for significant difference at 1% level
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Table 3  Linear regressing analysis of the variation of soil fertility in the paddy soils under the long-term fertilization in Guangxi
e A1 48 b Hek Guilin EHM Yulin B Qinzhou
Soil fertility b r b T b r
+ 34 HLFE Soil organic matter (g kg ™" a™') 0.149 0.248 -0.296 -0.24 -0.133 -0.08
42 Total N (g kg™ a™") -0.001 -0.032 -0.017 -0.312 0. 021 0.327
BWAA Readily available N (mg kg ™' a™') 2.371 0.258 2.175 0.208 -7.01 -0.339
3 Available P (mg kg ™' a™!) 0. 649 0.716"" -0.183 -0.097 0.583 0.561"
AL Available K (mg kg ™' a™") 0.639 0.142 -0.681 -0.215 1.334 0.488
SR Slowly available K (mg kg™ a™') 0.817 0.135 1.555 0.482" -3.069 -0.234
pH -0.027 -0.357 -0.054 -0.632"" 0. 026 0.188

Teb WLk R R IR i g kg™ a ' Bimg kg™ air MABBBLOHCREL « RRBS% BFAKF, « « F

7K 1% H 5 2 /K SF Note: b stands for slope of the trend of rice yield; r for correlation coefficient fitting the trend; # for significant difference at 5%

level, and * * for significant difference at 1% level
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Abstract

A long-term (over 10 year) fertilization experiment on the double rice cropping system was conducted in

three types of hydragric paddy soils in Guilin, Qinzhou and Yulin of Guangxi, South China to investigate variation of crop

grain yield and soil fertility with time and differences between the three experimental sites in contribution of the major fer-
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tility factors to crop yield and relationship between the two using path analysis, The experiment was designed to have two
treatments, CK (no fertilizer) and F ( conventional fertilization). Results show that under Treatment CK, grain yield var-
ied in the range of 666 ~ 846 kg hm ~*, showing a significant decreasing trend with time at the site of Guilin where the
basic soil fertility is rather low, but it was relatively stable, varying in the range of 3 500 ~4 577 kg hm ~*, at the sites of
Yulin and Qinzhou where the basic soil fertility is relatively high. However, under Treatment F it increased by 522% over
that in Treatment CK, showing a significant rising trend at the site of Guilin, but at the sites of Yulin and Qinzhou, it did
only by 20% ~67% . Soil fertility in Treatments F remained almost unchanged or increased to a varying extent. For in-
stance, soil available P increased sharply to a significant extent at the sites of Guilin and Qinzhou where its initial value
was lower than 10 mg kg ™', but it did not change much at the site of Yulin where its initial value was 50 mg kg '. Soil or-
ganic matter and total nitrogen content also varied from site to site. Soil organic matter displayed a rising trend and TN
content was high ( >3 g kg™') at the site of Guilin where the temperature is lower, while at the sites of Yulin and
Qinzhou where the temperature is higher, the former displayed a declining trend and the latter was relatively low (1 ~2.5
g kgfl ), showing differences between the sites in accumulation and release of soil organic matter. Differences between the
sites in major fertility factor contributing rice yield were also observed. Soil available phosphorus is the primary factor at
the site of Guilin while at the sites of Yulin and Qinzhou, soil organic matter and total nitrogen are. Therefore, taking
proper measures in light of the soil properties of a region is a guarantee of sustainable effective soil building.

Key words Long-term fertilization; Double Rice; Yield trend; Soil fertility factor
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