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Effects of comprehensive reclamation of boggy bottomland on soil microbes and yield
of soybean in Sanjiang Plain. Wang Shujin, Lin Jishang, Xue Delin, Xu Guangming
(Institute of Applied Ecology, Academia Sinica, Shenyang 110015), Tang Kehui, Hao
Naibin, Ge Qiaoyin (Institute of Botany, Academia Sinica, Beijing 100044), Guo Yu
(Bayi Farmland Reclamation University,Heilongjiang Province,Mishan 158308).-J. Appl.
Ecol. ,1990,17(2):120—128.

The soybean yield has been increased to 1950—2100kg/ha from 982.5kg/ha since the co-
mprehersive reclamation cartied out on the boggy bottom and in Sanjiang Plain in 1986.
The technignes of reclamation include:(1) Irrigation and water conservancy engineerings
(2) Mechanical cultivation; (3) Biological techniques, especially the introduction of so-
ybean breed with high abilities of photosynthesis and N-fixation. The activities of N-
fixation of Bradyrhizobium japonicum, Sinorhizobium fredii and other N,-fixers and their
populations sharply increased after the reclamation. Deep plough with machines benefits
activities of the microbes and the development of root system and nodulation of soybean.
More 3 good breeds of G. max with high photosynthesis rate and a strain of S. fredii,
Sj8855, with high N,-fixation and tolerence the boggy bottomland and pesticide have
been developed and used.

Key words Boggy bottomland, Sinorhizobium fredii, Symbiotic association, Photosyn-
thetic rate, Comprehensive reclamation,
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Tab.1 Effects of comprehensive reclamation on soil microbes in the boggy bottomland (1384—1989)

MW B HEBX BAME K HERRWRY | ASREH
W H No.of bacteria | No. of fungi Nnc:.y(c)gsuctmo- Free living N3 iﬁ?jﬁi% L&
Item (10%9+g s0il"1) | (10%Zeg so0il~1) | (104+g soil-!) |fixation bacteria| Nodulation
o—tsem| 15790 o—15em | 1780 Jo—ysem | 1880 lo—isem| 1530 | omysem
iRk IR pogiieat:
Before comprehensive recla- 8.0 0.8 30.0 25,0 10,0 0 8.0 7.0 0
mation
fRE ¥ — BT B0 R
Regular management boggy 15,0 4.0 10,0 2.5 2,0 2.0 2,0 2.0 6.0
bottomland
BRI G2 W NERK L9 |
After comprehensive recla- 28,0 14,0 40, 0.1 2,0 2,0 | 131,0 41,0 12,0
mation
38 B (K i)
800.0 | 300,0 | 45,0 0.1 4,0 2.0 |250.0 | 13,0 35,0
Normal farmland
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Tab.2 Effect of comprehensive reclamation on the
soybean yields in the boggy bottomland

REFXH™=RE
Average soybean yield(kgeha=1)

19844 ‘ 19874F l 19884 ‘ 19894

WE Item

REWHEER
HkEH 982,5
Before reclamation

RS —BRFEE
Regular management
boggy bottomland

BB ZERAER
H 1995,0

After reclamation
3 B (RP i)
Normal farmland
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Tab.3 Effects of mechanical cultivation techniques on soil microbes

o [ H ;3] Nﬂ fﬁ % F Eilﬁi.ﬁﬁN Njcdﬁlﬁ{ﬁﬁ
. - 0. of actino- | Free living N2 |[Nodulation
b} B No. of bacteria | No. of fungi myces Fixation bacteria|(Number/
Item (108+g soil-1) | (10%eg soil~1) | (103+g soil-1) [No.(106+gsoil~1) |Plant)
0—15cm| 15;30 0——15cm‘ 15c_m3° 0—15cm 15;30 0—15cm‘ 15;30 0—15cm
ZEREGIR)
14,0 13,0 15.0 15,0 15,0 15,0 20,0 20,0 14,5
Mechanical cultivation
EHREEZOTR)
5.0 1,0 15,0 10,0 15,0 5,0 1.5 0.5 10,7
Control
BAO* ) H=ZHEREFRAMERE, ¥ K EBK,
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8, HRHEDOE™%E ™ RELT.4%),
EdpE B fn N 37.58g- 81 iR & B 40.77g-
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Tab.4 Effects of mechanical cultivation on growth,
development and symbiotic association of soybean

SEB g
5 H Mechs. |ZCHED
Item nical _
:;:olﬁwa Control
#E (cm)
58.9 65.2
Plant height
EEWE M
14.8 11.6
Node of stalk
EHE(FR) # Root 4.5 3.5
% Stem 18.8 16.9
Biomass M Leaf 9.8 | 10.0
DW/ T Seed 7.55 7.02
plant) B% Nodule 0.12 6.08
B Total 40,77 | 37.58
%% (4tem?)
439.2 | 376.8
No. of pod
BE (Hem-2)
979.2 | 751.2
No. of seed
BE (gem?)
181.2 | 168.5
Seed weight
A5 900 R
Nitrogenase activity of nodules 119,94 | 50,74
(umol C:Heg~1+h-1)
AEFER gem-? 215,09 | 183,9
Soybean yield % 117.4 | 100

BRARM B BEEAABELEAEEL S
360.25 82-7799 300.25 & F25 258.95 WK
8 5 150.2; BK1%E 71.3, Bfr#HHn mol
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IS4G IRAREREATAE >~ &8 2
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Tab.5 Agronomic characters and performances of different soybean cultivar on the boggy bottomland
wE | oxm xavy PO ARE | ayg wpag EERR ’(ﬂ:;i) BRE I xura
5 H m) | (em) [Node of| * V| ® Y| 100 Seed | m-?%) Matere I::;I(;ogs:Soybean
Height Fertile (Branch- weight |Suitable P
Stalk | stalk Seed eriod [ty of ield
Item of  |jiameter/(Number/Pod (Nu-ling (Nu-| 5% per |dessity | P nodule | ¥*
stalk /plant) mber/ |mber/ weight plant [(Num- (Date/ ((:nzl‘ll!l‘o‘l (gem~?)
Ccm) | o plaat) fplant) | ® | (@ | ber/md| momh | Trip
& #25 Hefenges 71.8 0,52 15,7 37.4 0.1 18.5 6.47 26 [25—28/09 | 258,90 | 168.2
82-7799 75.6 0.50 17.0 30,4 0 22,1 6.28 27 |25—28/09 | 300.2 | 189.6
T 1% Mizhi 1*| 62,8 0.62 15.0 30.1 0.3 21.1 5.41 35 |26—30/09 | 360.2 | 189.4
% 8 8 Suinongs*| 73.5 1,05 19.7 60.9 2.7 20,8 9,77 20 {6—8/10) 150.2 | 185,4
B 1 S5Kennong1*| 63,0 0,56 13,8 25.0 0.1 19.1 3,80 28 [25—28/09 | 71,3 | 106.4
K6 ARAMEMAEREBSIHSSHAELEREHRA-HER PERE)
Tab.6 Effect of high nitrogen fixation S.fredii strain $j3855 inoculation and pesticide on growth,
development and yield of soybe2n
BB (EETH LYyR (gTEH-HKD BB | AR §ﬁ% i B’
it #@ | Stalk |Node off  Biomass (gDW/plant) ¢F) JtooSeed | =" = Yield
Treatment height | stalk " " w | g Nedds: weight [P e
em) | (4 | Root | Stem | Leaf |Nodule | ‘ion | (@) goybeani(grm™) %
M, FEEARARY
67.6 12,1 3,8 22.85 12,6 0.47 37.5 18.5 | ++ + | 220,8 | 100.0
Control
B &% MBC)
68.4 14,2 4,8 24.95 16.25 | 0,40 23.9 20,3 + 239.0 | 104,0
Pesticide only(MBC)
HEWME Sjssss
Inoculation with 72.8 17.8 7.2 40.6 25,0 0.65 40,3 20.1 ++ | 275.8 | 120,0
Sj8855 only
KR &% (MBC)
+ BB Sjssss
Combination of ino- | 74.2 14,7 5.4 34,5 18,75 | 0.58 43,3 20.8 | +/— 2850 | 124,0
culation with Sj88s55
and pesticide(MBC)
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Tab.7 Effect of comprehensive reclamation combined with inoculation with high N:-fixation S.fredii

strain on soybean yield

Hw | xEm termER  BENGER BB | KEHTFR
o B Stalk 0B Photosynth- Nitrogenase . .
Node of stalk y Tol Ureide | Soybean yield
Ttem height etic rate activity  AR—
(Number/ (mge | oum-2y 9%
(cm) | plant) (mg dmZ?+h) ((nmolCoHeg-1eh-1)| ml-1)|'8 0
ZEBRARAR Non:inocuiated 46.3 12.1 2.5 2040 288 | 145.8 | 100.0
Comgrehensive
reclamation plot | = .04 53.9 14,4 7.5 4037 3866 | 194.9 | 133.6
¥R K HoE 46.4 12.8 — 860.1 — 125.6 | 100.0
Noxn-inoculated : : : ' :
Control Inoculated 46.9 13.1 — 2334.5 — | 159.7 | 127.1

¥ KEHH, AF25,
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5L @Etn—r, ZRHRERGREERY R
BREHEFEABENERE (RY R LE R/
TR AR RE i BafE ol b, X R ok
AEMBERNRER, SASHEREAEER
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KMABRPEAREHZRSERE, SAH-
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W IR R, REENAE SV EER
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fE AR MZE S XA AT+ 408 1 3 &
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RERUMORE-REELEAR, £ R E
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REWF LR ARNREE P, BE4E
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B ATE K = LBk I 2 19894F 8 H25 HEy i
LIRS, 1986—1988 34Em, LIRIEHTH
AERFEEE, AERBEHK B 3T X 1590
ha, ¥/~ & 2583kg-ha~!, WEX AR R
2250kgeha-! 345" 14,8%, ®“ A" KT F
¥r= 21398, 8kgeha~! 3= 84,7%, AW AL
2107150, MR/ 170,83 FT, SREHE M
W 4718ha, KEFEH=&R )y 2229kg-ha-?,

bk x A48~ & 1875kg-ha~! # 5
18,8%, & “NE” WAREFH™ & 1098kg-
ha='34776,5%, BAPEDE 911,158, B3
$3430777C, LA EPTUETFERL 28 9 600.3
T, XEEHIT. LB REN AT H
FTHR B BHR B 2L R B B AR I BB 2R

s 1 |
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BERMEDEBRRD, WEDHEERERS, K
BIRE G@KERP, E4XLEELRIAKTIRM
WRAFE, BARREOHE MR, SEH
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Fig.1 A scheme for comprehensi#® reclamation of the boggy bottomland:
using the combination of field engineering, mechanizing tillage and biote-
chnological measures (based on the mutually improvement of photosynthesis
and nitrogen fixation) to increase the yield of soybean.
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