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R E SR A SRPRG T BB LR, BT 2RISR
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1 BRI EREN

LREBATREN BIRX SRRITERN, X AT 40%47' - 41°03'N, 108°43' - 108°
ST'E, WH &SR 1018.5 m, ERFE2.5-3x10° m®, BEKKIF 3.9 m, 80% KIBRKIEO. 8 -
1. Om, BAKEGER 293 km®. HAT, SREZEIUKEYSHER 97.5 kn?, UEHRFH
( Potamogeton pectinatus)ﬁjﬁ[‘,#}ﬁ‘ VRS 100%, B8 5x 100 v/a(FE), B4y
8875 g/m*(F &)W,

ERFEHHKBEERNEEX AR HBK, MEEXAERRE S 1978 46 7 x
10° ¢ TRIE _EFHE] 1997 £ 43. 8 x 10° +, T 2002 SFLAE B 28t 52 x 10* +, {LIEFIH
BHK 35% , KEWKKIERER BB KHEALRENE . & 1970 - 2002 4 A 0K BRI
W, BT 174 mg/L, BBEF 0. 07 mg /L, 53-8 E BRI E &30k BARvER 8 £
53,589, fOREEEAUREKEEYTEERKNEERENEEFLEEWG .
TUKHEY AR REHVIRAE T, EIIFREK K6, K B REN, EERL AR, BRIT
BEREBRZKES, BFE4ARKTHEMESBGRZAEYRRER, BERIELL7-13
mm/a FEEERE , AEKRIRFIGEE A3 360mm. ST 19754 6 552001 467 A 5
RRETERRESL, YORREHETRN 1975 £ 2.3 x10° o« FTE) 25 2001 4 12 x
100 1(FE) B, FERTREET KT 76, BHEAERE, SR EEIEE 30 ERETR
HPERER . 2001 F5 1987 £ R RE D EB RS LHBMTINE 1 TR .

&1 LR 1987 5 2001 4 DEBEAF AT (R kn?)
Tab. I The geomorphologic analysis of the region around Wuliangsuhai Lake by satellite

remote sensor in 1987 and 2001 (area unit: km?)

HBRlCR 5 S Woth R

g . EREEX
. AL B DPRAR eehmsx wwx  omeEx CPRX ABRMER
1987.4.6 128. 31 94. 88 26. 19 21.03 0 7.76
2001.7.25 102.17 115.89 27.96 26. 84 1.10 26. 83
Xt g5 R -26.14 +21.01 +1.77 +5.81 +1.10 +19.07

2 BRRXBATREEFR MR RSEE

BEHASRRER BHRAREIERHEEK TR Lt EREK BBk, FER
EHGEAR SR 1088.59 1, BEEL 65.75  EEHE LR EEE BUORRUEHAR
B E WA SRREE, FHEFEEMEAEA 759.9 +, BB 37. 8 y BEFAM P
SERBBENEEA 328 7, BB 28.0 t.

R KRBT, BRFEEERF SR 2.03 mg/L, BHPIIEE0.38 mg/L, LI
KERE 2. 8x10° m* i+, BRIKE P EAEEY 568. 4 t, BHEER 106.4 +. B SHE
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KT P EEWIEE IR B UURIG R O BT, SR ER ARG R AR N 40,205 191, 13
RRBKED BRBEERC AR 145 . RERBIKRERFRRER 0. 2 mg/L, B
0.02 mg/L T, BRFMWAKKHEABAFHESRS12. 41, DHBAMELEE 386 3
REWEA BB TERTELE 2.

F2OEFSRBW AP SR BPTH RICE K SRR B
Tab. 2 The balance of total nitrogen and total phosphor of the water body of the Wuliangsuhai Lake in recent years

and the calculation of the nitrogen and phosphor amount transferred by harvesting aquatic plant from the lake

WK BES BES BEEMR RERMOE BSREE W Sx10k(FE)

WH O PR A Rl 25RE BREES  HMNR KB
(1) (t/a) (t/a) (t/a) (t) (t) (t)
TN 568. 4 1088. 6 759.9 328.7 512.4 841.1 825
TP 59.4 65. 8 37.8 28.0 53.8 81.8 85

BRFGKFERNG— M ONERGFEEN T2 5FENORE . BEEEATH
FHNRE . BERERRE, B EAR% R EIEIRL AU B 5 22 0 X SE R 6 i A0 48 75
A B, TN SRRGHKR RAERRRE . BT, RAWE UK EY B B xS
E—ROUA Pk OB S EH B A RO ASESHRERN).

BREBRAMIUKHEY— R FRTERPHEE 1.65% , BFHER0.17%, 0
REFUR S x 10° o(TE) BVAT A BISMFERS e 825 ¢ 8000 85 1 B . IR FARESTH | Yok
XK AR B RS BER K BR AR K 80. 319% il 89. 82% o1, iEITUKE] 5 x 10° t(FE) sk
Y, T MUK P B KRR B BEE ST, (A S B bt TR, T
BREGHEAREEIRE SR RBEMVSR B ILE 1.

BRREIUKEYRE KRR AT BT 0.324 mg/L, BASETHY
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Fig. 1 The hinting chart of different transformation form of nitrogen and phosphorus in Wuliangsuhai Lake
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0.432 mg/L, ¥/ TFHKERHEKEK 13 15, BB KEKAMPTUREEE DAIRNE
XHFETFRERS, BT RE/KAEMYOER S RFEYEEERANAR . BT, SREER
RHIEENSER 2360 mg/kg, AETEN 90. 4 mg/keg, EHLE SR N 1985 mg/kg, BB
HEEN 54T mg/kg, SBEREMPSSHENER . BBNREFEEXLR . HLTH
HBAL T MR K BOK W HBEFR AR, TUUAKBAE VA . B m R R TIRE, AT
JERA BERRIR , T8 B W B L B A & PR

3 9GSCC - 1. 4H BUIK B EINL F B AR L FFHERETE iR

WS E R KFET 1990 £BHE BRI 9GSCC - 1. 4H Bk Bk BIHLAS (& 2) , 3%k Bk &)
MU AR B ER A SIKE R T - AR AR F B, AABCEIK A4 o 7]
IR BERLE, NSHERANREE R AGRRE, WH A ERMER .
X AR AN E RN HATIAEN LB PE N R R BSEEKERE, RBEESE
HS5/KAEYRER &M ARBE— R R

B2 9GSCC - 1. 4H BIK B EIHLAY
Fig. 2 The fleet of 9GSCC - 1. 4H aquatic plant cropper

9GSCC - 1. 4H BK B EINL ch ARk . ShBEHSOHEME 2% U1 BIZe e B & T I A
PR BUEMESI RS . RVl A R R A FL, ATAEK T XS R TUK Y #1TIR
), LIIE RS R ES B — e T A T . HEBEH ARG T
VEBER 2.8 km/h, Bl 1. 4 m, YIEIRE 1. 2m AR, BEH2 <6 m,KIEE0.55m,F
#FE ML TR 1800 m?/h, F AR 9 /h(BLE ), IWEIR 0, WU 5% , 3117 14. 7 kw, A
9 kg/hm? R HMEBER S« E). A1 SKERINS 1| KBS S LEHSHR
Bo 5 PR A AT DA BESE AT AR P H BB IRIF IO AT 25, B8 (BIBEA™) N 13 «(F&E) K
B AR L 120 A T4E B it Ak 1560 t(F&E).

LR 2w TUKEYKE TEE S A FAE 10 ARH#ST, BELFITERN 120-
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130d. BABAE | ABRYUKEMEM, | ABBESZRMA, 2 ATERE EEEMERUK
B, R ERAMEAR, SIESAFFL . REZTRERREREE KR —HmE—%
MK Eis i —EE —B TR — R AR E R #E . ERKER SRR 82% , R
RN B ARBHR , K T 4R 2 13% - 179% BN VT RARAFAR . AT A SRR st E AR K, 5 3%
KA, M EKREEFRBRNA —EBR , B R A ESE X TR AT I T4 .

4 SRRETUKHEYRCE

4.1 WEAHRK

UK RERMHEEMRETEZ—, RMNASREYRSHEREN T E4R
H HEZWERRWNASRENSH S . BT, SREBEEHNE I« 10 kg(THE)
TUKHEPTURBIR, RESSREEBEBRE™ERMMELME . EERBAESEE
FEEER KM RN ET ZAE, NERIETUKEYE K BRI EE KR E s
11, B ERELEEZE, VA EHRERITKEYRRBERFTE . 540N EREE
ARHRYE HEBEABRENMAUREFEHE SRR REBTRNEE, RIE=F450%5
FHSCERIE BB TR AR 6 B RO O SR : TEAK A 1 X 900 x 900 m® i BBl PR B B 1Y
UUKAEYHBEAEY) , LS4 F A Hd (K B 8 B R B SR Ve, 75K B B B
KA ap a2 E s XA E R BAKE, WHENLHETEN 60%, TEKE
0. 7m PAF WK EARFEMCE], 78 BRI R A 4 A 3543 SR IR) RR WSO8 B9 07 B R i 1, 74
B 30% KB, K EIE Z AR B 2TUCE . XA E 5 0T B E kR, 3k
E X B AEYPET 3Rl 7 - 13 mm/a B8 2 - 3 mm/a.
4.2 KB

T 1999 - 2003 4F 75 5 R W E L HEAT H I EI N LRI R =R S, ik BIE ARG
33 km?, IWKRFEEENFR/KERER 3850 («(TF), [BISMNEL A 63. 525 t.BE 6. 545 t.

REHE: (1) R E : 19992000, 2001 FEFEAR R A 5 #4760 HI % L IRE , #l S hr
ERTUKEBER R, A Y B AL, FF1E 2002 A HTHRI ; (2)IRI K ;% 6 Huist
BX, BRiRABXEHN S0x50 m*, iBAESEEE/NEFKBEFILI, KiEO0.75-
1. 15 m, $PUT KR 3ot B ; (3R B84 :9GSCC - 1. 4H BRI/ FE U EIHLATHA .
4.2.1 1999.2000 &£ A b X B R E R E X KHKE 1999, 2000 K YyHE

&3 1999.2000 FIUKEYCEIN HLIXBICRE  (BITTAKRE 0. Tm)
Tab. 3 The record of the contrast test for the aquatic plant being Harvested between 1999 and 2000
(dipping depth of the cutting blade in water is 0. 7m)

F45 BEAMAE)  BERE (- TE)  AF@m) KE(C) MBXEHRER (- TE)

7.25 0.87 0.85 21 3.46
9.10 3.08 0.90 15 3.55
2000 4 9.20 3.23 0.85 13 3.23

10.29 0.55 0.90 3 2.95
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B 1.2.3 5KEBEREX, UL 4.5.6 SKEEMRK, G—E, FHTAESRERX
BOWSCIR BEHEAT ST L, Wi 0 B 1) B MRk o L% 3.

4.2.2 2001 AR E LR BUEEEXURRE ITHRIVKEYREGEHE
B LA RE—BEH 6 R EIHE AR RS, DRIETUKEY R TR UK, BEhsfr, T
2001 ARG X4 BIETTK A P ieE] TR STt , 2001 4 T/ My e #1356 A 18] K%
Wk L% 4.

# 4 2001 FYUKEPEE HLARIZR  (FITTAKEE 0. Tm) -
Tab. 4 The record of the contrast test for the aquatic plant being harvested in 2001

(dipping depth of the cutting blade in water is 0. 7m)

wers RN TR KEm RO i

| 5.26 1.6 0.9 7
6.27 0.65 0.8 15
8.20 3.02 0.7 21 JKAL T RE, W ENR UL 8%
10. 24 3.75 1.1 6 ELilie iRl

2 6.27 3.53 0.8 15
10. 24 3.75 1.1 6 EA BB SE

3 5.26 1.52 0.9 7
10. 24 3.75 1.1 6 HE A EIT S

4 10. 24 3.75 1.1 6 S EI T SE

5 8.20 3.32 0.7 21 KA T P, IRE IR 8%
10. 24 3.75 11 6 S EE

6 7.21 3.46 0.7 20 RALT B, WAL 8%
10. 24 3.75 1.1 6 SR EE

» 10 A 24 B 6 AR AEEEBHETRN, RETEN4AESH R 1570 £ 110g/ m?(TE), MEP
W), ok BT A

L REBIUKEYEMEFRE IR T, BIHEY OB RER, WEHITEFR
F, BT REPERYIH, HEFAEERY, MEFIFLE . 7KK 0.7 m LI ERBIE
G SRk S BB R T D BRI AR, A UM . 7EKIR 0.7 m AT OB,
TUKEYEYRRD, TUKEYRZCEME, BERR, BRMER L, R9REEX, &
DK ECEITKAEY, MSBIRKIERIZM . X SRR, WK RIESE 6 -
10 A fla BTt TR, T EACELR BOR UK A = B 60% , TEXFMELL T UUKAE M AR
ARG SRR 8 , 7T ARAESTUKE YLK B ZhEE .

BRAKHESBETFRE, FEBRENZEERTRTRREE T KERZNH
7, SKEREH IR T M EE R R KL, HBRRNERHRULIHEE . SR
B EREE/NT 0.35 m?, RS HERZ ML RIIKER 2% -4%. WEITIKEDZ
J5 , X5 X A KRR U B ik , MR D Ok 5 T B e AR 3R, DB S A BUB R R B
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SECTE R A RS RE 08 55 , A TR R ) L R X B B . S A, MBI KK M B
5 RIBCEI KR A KRB I R A — B | m, AT MR B, AT M B e IR 73
RN BB AR AR R .

RHRFEOEE TR EERAHERH, BAAE . 1990 418 7R T3 5

THERLA G 2BP/KER 45% , E 1999 FHAMEBERE X BHKER 95% , LPHHA
TRTUKEY A S, KRR R, BRI . e R ERBREN, BRI
WUCEI R BEGER , RV B REMARNEG , BERSBIR I ERE R, KR
FZEMARR, TaRE, FBEREAPIELSELFAR, BARRNEEESN . %Ak
FZJ5 55 -60 d BIRT R E BB K AD R, T HSE 2 EREFBRZITMEN .
4.2.2 2002 FRBE AT AEDENEN T FEHT 3 FWERBGE, T 2002 6-10
R4S IR X MUK AR, 2@ E RGN RE N 1383£116 g/
m* (T &), B BKSIUK AR E BB RN 1377 ¢/m(TE), BB X ATKE
B0 A= 4y 2 R L BROK SR UTK A R AR B B X9 . el e T DA R W B K A
X E B FACHITE B L ABART UK RS T TR, SRRy RS
Fi L, HEH S REEH N A BERLNESERKISEMRES .

5 BRFWTUKEY I IRKITRFIH

LREBIUKEYR—ZEABFANE XME, HAEFE N 8.5x10° t/a(FTHE), Lk
#60% IHHH, BENARMAS x 10 (FTE)BEAKRBKERN . BARTEHEASE
15.25% , BEM & & 13.35% ", EFMER TEEE T8 BE WTIE @ B 24808  Ft
K, BRIEMAE R B R E MM, FTHRIRA E 508 848 B mAEER SLER
SRILETEER, TEINNERARBMESAT . FFEF /KRR R ME G
BB A AR T — M AP, AR RIIA A G kA WIR T & | R BUE A
Gi—, XEBNA R 5K YR EIF R R — D ERSA, SeasIa 3RS 5 X
ZRFERBIREER . SRBEIMIUKED SEHETR . BEF TEEFRRI00 B
W% s.

5 JBTUKEYSERE FTEEBRRS (%) X8
Tab. 5 The contrast of nutrient elements between a few kind of

submerged plant and lucerne, green drying grass in percentage

R T W 7K HER HEER  Hff# HKRS B 0 OB LEB4LY

e AR T3 8.75 15.25 2.18 23.57 14.82 6.67 0.16 35.25

MEH 7.25 16. 60 2.95 21.77 16.86 7.89 0.35 34.57
BIEE(BRERE)  9.55 15. 14 1.26 34.43 6.57 1.41 0.31 33.06

BEFTEOEZHK) 9.33 7.92 2.55 33.74 4.8 0.76 0.12 41. 64
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(1) SRZEEHISNEIEE TRV RN BATRZLIEFL 4.6 x 10° m* MAKIR, FEHE
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(2) HREKME 3 FEEWETUKEY AR RN, SR RLFIUKEY— R AR T
REAMBRNEEEHEES ,TEKIE 15 - 20CHEHIZEH 55-60 d BIFIRE BB B84
Vg, A 2 FRE R UAZEW, H il AERREEKE T RER A ERERZ RN,
RAVUMACB A YRI5 R BB RN EWIE B TR T LUK IE# #3817 .

(3) #RE, SRAME SR LLIKE PR . THOKE . SR8 B EH AR
SR | T R R R SR R A E REDK R R A KR
M , 26 3 [ T B AR AR B AT (T R A R UK R IR B 29 108 x 10° t/a(F &), 7T
EFREANRKERER, F£7EIE 4 27T . MATUKBPIEEISAR T AR E KHBIE
BRI TAERR BT R SR T2, XS R E MR Rt & PR RA T Z R A .
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The Harvesting Project Technology of Submerged Plant
in Lake Wuliangsuhai of Inner Mongolia

SHANG Shiyou, SHEN Qingtai, DU Jianmin, WU Libin, WANG Limin
( Lake Envir Institute of Inner Mongolia Agricultural University , Hohhot 010018, P. R. China)

Abstract

The experiment demonstration base was established in Wuliangsuhai Lake that is a typical
macrophyte-dominated lake in China. In this base, the harvesting project experiments of sub-
merged plant have been carrying out on a large-scale. The aim of those experiments is to search for
a utility technology that can improve the environment of plant type eutrophic lake by harvesting
submerged plant to transfer nitrogen and phosphor nutrients. The result of those experiments in-
dicated that the planned and reasonable harvesting submerged plant can effectively cut back the
accumulation and release of inner nutritious loads. At the same time, it also can make the lake
environment achieve the balance between input and output nutrients and make the lake enter into
good circulation gradually. Except of the above, it can’ t affect the reproduce of submerged plant
and result in the blooming of algae. Therefore, the key problem that the ecological management
technology may chronically and normally work can be resolved. The technology can be used to
moderately control macrophyte-dominated eutrophic lake. Applying the technology make it possible
to manage lake environment and continually utilize submerged plant resource simultaneously.

Keywords: Wuliangsuhai Lake; macrophyte-dominated lake; eutrophication; submerged plant;

harvesting project technology



