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Influence of Different Soil Types on Reed Growth
and Photosynthesis Characteristics

XIA Guiju', HE Tonghui'* ,ZHAO Yongquan',DENG Xin',GUO Hongling” ,DUAN Zhigang®
(1 Key Laboratory for Restoration and Reconstruction of Degraded Ecosystem in North-western China of Ministry of Education,

Ningxia University, Yinchuan 750021, China;2 Ningxia Wetland Protection Management Center, Yinchuan 750021, China)

Abstract: By selecting several control experiments of cultivation of reed from several different commonly
used soils in restoring Ningxia Plain wetland, we obtained the performance characteristics of reed growth
and photosynthesis to different soil environments. The results showed that: (1) Under different soil condi-
tions, there were significant differences in plant height,leaf area, plant diameter, biomass,and the value of
each ecological characteristics of peat soil organisms are the largest. (2) Reed photosynthetic parameters
P.,G,, T, showed the same trend,namely peak at 10:00, with the obvious ‘lunch break’ phenomenon,the
changes of C; value is the opposite. The effect on the photosynthetic performance of different types of soil
reed is peat soil>>swamp soil >situ soil>>sierozem>sand,and it displays the strongest effects on photosyn-
thesis reed peat soil. (4)By the path analysis and stepwise regression analysis of the reed biomass and soil
factors and net photosynthetic rate P, ,the results showed that:soil SOC and soil TN determined reed bio-
mass,and is the most important factor. The determined factor to affect reed net photosynthetic rate is soil
TN, soil SOC and soil TP,while TS is the limiting factor. (5) Reed is a typical aquatic plant, higher water

requirement, peat soil is nutrient and its water conservation is particularly high,and therefore, peat soil is
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the most suitable soil type for reed growth.
Key words: soil type;reed;growth;photosynthesis
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Table 1  Chemical properties of different soil types
Py e Wl L K5+ ey Wt
property of soil In situ soil Bog soil Sierozem Trufy soil Sandy soil
pH 8.3040.019d 8.64+0.015a 8.534+0.007b 7.86+0.015¢e 8.39+0.006¢
5 R DS 1051.33+3.180¢ 1781.00+48.030b 183.67+1.200e 3963.33+4,410a 102. 33+1. 200d
23 TS 2.5740.007c 4.29+0.110b 0.53+0.003e 9.44+0.012a 1.0540.003d
£ Bl SOC 5.8540,790¢ 9.54+0.210b 1.9540. 630d 26.55+1.760a 3.324+0.160d
2% TN 1.3740.026b 1.5540. 046b 1.4840.035b 9.4340. 480a 0.64+0.320c
WA AN 27.3640.270c 57.68+3.950b 14,4740, 240d 71.9340. 670a 18.8840. 360d
2 TP 5.26+0.190b 3.0540.050d 3.8940.130c 9.24+0.110a 9.324+0.070a
WA AP 0.76%0.035b 1.18+0.080a 1. 11£0. 060a 0.87+0.035b 1.074£0.038a
A ARRNG FREFRAE 0.05 KT LERBE,
Note: The different letters within same line mean significant difference at 0. 05 level.
x2 AEALTEABNEFEVESHLESTH
Table 2 Changes of reed biological ecological characteristics with different soil types
. 21 i R T o i 8 G L
Soil type Ab/undance Plant/ height Exhibition leafl Internode Leflf a;ea Stem/dlameter B10r/nass
/plant /em number number /em /mm /g
A%+ Bog soil 2140. 58ab 84,6712, 96¢ 10.33+1. 20a 10.33=1. 20a 3518.50+123.87b 3.71£0. 14a 1.8340.38b
b+ Sandy soil 11+1. 20¢ 77.33%+1.76¢ 10.00£1. 00a 11.3320. 88a 2 483.60£9. 20¢ 2.85+0.16b 1.2740. 26b
WK%+ Sierozem 20+1.76b 76.33+4.10c 11.33+1.33a 12.67+1.20a 145.57+18. 74e 2.6740.27b 1.3540.19b
J it In situ soil 3141.45a 97.00+1.52b 8.67+1.20a 11.33+1. 33a 1 638.87449.08d 3.63+0.05a 1.75+0. 16b
%+ Trufy soil 2745.00a 151.00+1.53a 10.33+0. 33a 12.3340.48a 10 576.33+198. 32a 4.36+0.04a 3.4940.53a

T SRR NG FBERRTE 0. 05 KF 25 B %.

Note: The different letters within the same column mean significant difference at 0. 05 level.
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Fig. 1 Diurnal variation of photosynthesis parameters of reed cultured with different soil types



1256 [T A i N // M= S 34

BAP HREMEEYRE R FMLG-=0.545,P
<C0.05), - HEPE X5 75 2 AR W i 1 B E AR R AL
KNP R £ 3 SOC & & >TN & & >TS & &>
TP &H>AN S >AP /. BALE TS &7
WAL AP &R X A 0 A U B T
4 TS & f ik H At A 3 % AR i Y A 24
FHAB Ry I, H - HE TS & 5t 2 36 A ) it 19 B 4 4F
FMIE & A 52 m TS 5 A4 4 ik 52 4% 5 35 40 ¢
KZ . +8 SOC. TN, AN, TP & & Xt 25 2 4= ¥y &
(1 BLFE A FH AR Ry 1 5F HLal o Hofth - 57 (B T
AP B XF 7 25 A i 1) () 422 4R T O 1E , B8R 38 i
AP F i % 2 AR g 0 B A Ok £, R Ry
EHAR /N, B DA IF & A i + 8 SOC. TN, AN, TP
FHEMEAY R RN D E EMEXR., L AP
O 3 A At A 3 DR 0 A A Y (R AR TR
T4 A AH AP 5 X S AR a0 B AR N
1E . JF ol i SOC & 5 6 7 =5 A4E Wy 1 18] 2
HIE LR AP &R S AE Y R C R E N
1. 3P BB/ A - 14 SOC &
> TN & >TS &> TP & >AN i >
AP & H., AT, A En) T2 LR 1
h A3 SOC & &M 3 TN F i,

KT BRAGEE FR WA - HE P 7 2 2 35 4

e EFEH T U E&SE T 54 5 it
— AR | H b, A AR B B Ry =
5.201x, + 1. 448z, + 5. 536, + 2. 6222, +51. 074
(x1v B TS, 2, H SOC,x; TN, z, i TP.R=
0.999,P<C0.05), Pk, FFUER] + 48 TN & 5
138 SOC & 5 & 520 7 2 A= W) i e B K
FH TS i+ TP X E YA
HEEW,

242 TEHEFMNAFEXGERNEM
FOLAHME P, 5N s R (R %
W] +3% SOC, TS, TN, AN, TP.AP & &5 P, &
B 3 IR A OC L A OC R A 3 5l 0. 915, 0. 848,
0.866.0.953.,0. 855 I 0. 648 (P<0.01), + &
B P, M EHZERERBK/N N L5 TS Fi>
SOC 4 >TP &#>TN & H >AN §# >AP &
i, LTS S axt P, W EEM N IE BB K,
T HAl T (B AP AM) X P, B a4 AR R
RIE S L TS S &5 P, BB EIEMAL, B
SR 1 SOC &4 TS i TN & i AN & & . TP
P AP SR P, AR AR AR L
U P, 0 B HAE I K T 3 A4 17 8] 3 AF
UL 4 SOC & &8 TS & it . TN i VAN &
w TP RSP 2R EFHEME., LIEAPE &

x3 FEEVESIERTHERRY

Table 3 Path coefficients between biomass of reed and soil factors

1T B R [ #2238 12 Z 40 Indirect path coefficient ;Hjaé,‘fﬁ( PR
Sail factor Direct path NE— Corxelation Decision
coefficient TS SOC TN AN TP AP coefficient coefficient
TS 0.158 0.365 0.318 0.052 0.105 —0.030 0.995* % 0.300
SOC 0.369 0.156 0.318 0.049 0.103 —0.026 0.993* * 0.597
TN 0.322 0.156 0. 356 0.051 0.098 —0.030 0.989 * 0.553
AN 0.056 0.148 0.325 0.294 0.092 —0.038 0.911* 0.099
TP 0.126 0.132 0.301 0.251 0.041 —0.013 0.850* * 0.198
AP 0.050 —0.093 0.191 —0.191 —0.043  —0.032 0.545* 0.052
T e % SRR RARASEE R F] 0,05 10,01 BEAT K 4 [,
Note: * and * * stand for the correlation coefficients are significant at 0. 05 and 0. 01 level respectively; The same as in table 4.
R4 FEREAABERSIEETHNBERERY
Table 4 Path coefficents between P, of reed and soil factors
AT B R 3 I3 7% 78 Indirect path coefficient X R 3 R RK
Soil factor Dlrec! path - Lorre}la(llon DeC{S{on
coefficient TS SOC TN AN TP AP coefficient coefficient
TS 2.201 1. 565 0.16 0.121 0.233 —0.006 0.848* * —1.112
SOC 1. 582 2.177 0.16 0.128 0.238 —0.007 0.915* % 0.392
TN 0.162 2.175 1.561 0.125 0.223 —0.007 0.866* * 0. 254
AN 0.137 1.939 1. 481 0.148 0.207 —0.009 0.953* % 0.242
TP 0.285 1.798 1.321 0.127 0.1 —0.003 0.855" % 0. 406
AP 0.012 1.138 —0.935 —0.096 —0.105 —0.072 0.648* * 0.015
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