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MEEI2h, BLERE, ARERK, FEARECENGE, RAERTIHSCTRE2
h A TIMA, TERRETRERA.
1.2 FSBRECWERZIGRE, 4G =MEE0. REED, SR EHREK
P EEERE. TR, TSRS SE, B PE— 22805 F RGN E R R
K+, Na* & &,
1.3 R TICEMIMERRE S, AEEECMENH FHBRERBIEE (NRA),
1.4 P K.Na,Ca,Mg,Fe.Zn, Cu . Mn ETREBMWE B+ HETI05C
THTF8h, RIEHMO. 58 FLRPF50CT KIS h, BH, BUEFIS5. 0 m20%hEew
¥, BEETFKER, REA—EEE MABERRTHM, B ICP-RFEH
e PE— 2280 R F RO IEM M E & T ES &,
1.5 BREGERVKEMNBHTETREH HRES LM PR EHE.
1.6 HEBEHRR FHERKRMOHE (BRAEMMEESE), SHETRBES
AEKIEERTE, 1 E10~20cm S ABRESY~10%E, HEETFAMH K
BFH, EAMAES, BRI, 2 RARERAS SR, AN ERBEE=
Y, H=MEED. EERVM s EHER. SEEEEE. TEEESSE,
AESEDRNEN A ESE, AirfiEtMet AR EEASE, AR
FREDGEEMFEFREOEHEMEMN HK. Na, Ca, Mg, Fe, Zn, Cu, Mn oK &
B,
1.7 WHiRE SPRERRBRHETHERP.ERXEHM;K0.5%~2. 0% &K~
K, 5~6dFHH . ENEE XK EME S HRTEIER.
2 RGHH
2.1 HEBREBLERSK

19874F6, 8. 10, 12, UEH K BHEW, £RFY, BUERLOHE F ot
R4 XEERERAR PN REEITRNE, HAMRHREFOER BRI F
BB R L. 65140 WE, 403 A M- 40 ST SRR 3. SmE T SRR
ARSI RN RS ER 0 H B 505. 33, 5. 50, 27. 00f131. 17,
X ERA B Z 1. 66, 2.00, 9. 1411 17, AR L AE I IR IR R R R
BT AR R, NS M AR A MR R R IR R BRI I Rk R A B B R R
B, NFEEHANESEEHR, MBHEEkH.

WMELRIR, BEHIAHEN EEHEARNRETSERIHERR, ¥

3T, HXTREEL. 0, REIMER LA HEN A RAEAIRR, EXRTR

REESRELZHETY BER IO HET AR AR EZEN T EER R
&, FT&EMENFERNEEMEHENE VAT, BEAHES.
2.2 BEHERBHRBEES

R L HERRNERER, RoGH, HERTEH LM EMNK, BREA
RIRE, EFENBR187F6J20RMBAIHME, MEM TIC TR BN

- 0.533f10. 740 mg/g CIREFE) - h, 5> FIHXFEAKO. 108F10. 173, HFEFIBEERK
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B GRERGRADE, BRABER LA HMRE LS, 2o
=) RIBEY N, P, K BEIZ . i19874E8 H3H M5, MERAYGMEN3. 05 ml/#k-h, Ik
XfEIN 1. 18 mi; M RIS ALY A ER B LA ERE 0. 123 mg/#k-h, Ik
3 I AN0. 196, B L HIBER KR, 5 5109 4. 127 mg/#k -h #10. 691 mg/#¥k -h, 5
St Xt E M b0 2. 157 ug #10. 443 mg,

WAL A HRE, KAWMRERMIEYER R, M19884E9HA3H., 9HI17H . 11422
H®ME, LbF 4 81%0. 266, 0. 203F10. 055 mg NO; /g+h, 45 X EE#FC0. 051, 0. 040
#10.007, XRHXFIBEFKF.

2.3 HESATEARSEREXEAXE

19874E9 H 21 HMZ A MRV H P+ 3 K K, Na, Ca, Mg, Fe, Zn, Cu. Mn %8
e RaE, L4 5H9. 93, 0.078, 4.309, 0.978, 0.124, 0.044, 0.008 6, 0. 195
mg/g, TiXxtH43%I%9.160, 0.087, 4.015, 0.922, 0.121, 0.029, 0.009 2F10. 202,
RHE LR HMEN ) Zn, Ca, Mg, K HXEKF, KM Na, Mn FxRKF.

198347 HTH B M EZ R AR H M I K. Na, Ca, Mg, Fe, Zn, Cu, Mn %38
FTRERE, W SN29. 225, 0.900, 3.069, 0.969, 0.123, 0.032 1. 0.004 0F
0. 129, Wi x$ B 4> 5134 28. 827, 1. 172, 3. 055, 0.894, 0. 150, 0. 026 6, 0. 003 8F10. 120,
R LR EHMEEN K, Zn, Mg, Cu LK KF, BENa BFTROKF, 2%
K/Ca, Zn/Fe, Zn/Mn, Mg/Fe, Ca/Fe, Cu/Fe TR IH, TIHMRERXETEM L
Pl.RARXRNEERFAERNBDEER B ARLE Ca S RIWAWETE K.
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S F19884E7, 8, 9, 11, 1IZAMEH FREFAN R PHEFRLRIEE. 4R
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TER P RAR R, KRS ENES T E TR TXE, ZEZRMRLIH
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2.5 hidite

2.5.1 HREHE 19897F8AMARKBHEST TR ELEEMEH F HHERHER
BR.OHEEAER. THEE HEX.LKSFEEE, BHER L /55 40. 386,30. 385,
33. 206, 1. 506 mg/g (HFF &) F165. 80% , 4> FI Ho X+ FEIG 0. 061, 8. 017, 3. 441, 0. 396
mg F15. 83% (EXME) . F198BFIAME TRERAHEH AW HEEAR . S HER
EB. [HEE. H8X. 8K5. BhEK, REKSTREMAMNESIE, BHERL
#4914 0. 488, 13.016. 16.304, 5.49 mg/g (M-EEE) F164.273, 30.723, 33. 550,
17.572% , TixdEE4F 50240, 395, 12.086, 13.982, 5.59, 64.453, 46.637, 17.821,
19. 419 AR I ERSHEETRESER THAAWEHER. D EEER X FE
BEYREER, WnFEEROKE, REARNSER, REHAKRNTRKES;: (i
RUARBREHNTERE, RETERANRBOBETFEE; THEESHANTELKS
B, HMEREAh KSR, BEHENREES.

¥ E19884E7T AT RAEAHEM K K. Na, Ca, Mg, Fe, Zn, Cu, Mn ETES

&’&, &R%EH, MERIHHEHE, REZT2EAE, B K, Ca, Zn, Cu FXL KX
R KT, 1T Na WA BREME; K/Na, Zn/Mn, Ca/Fe, Cu/Mn %55 L& th el
BHK.
2.5.2 Wikfgh LS9FRERSEELET, W HEEER. REK. HYBRGE
SWHEEFHE AR TELENFLEX -, AN ZHABEYRR G KSR
BRE, REMARMAKYE, WERFKESN, REdTFEEKRENEASARKEEE
BTEREHNE.

# 2 19884E9 AKX HAE M i K. Na, Ca, Mg, Fe, Zn, Cu, Mn E8HTEH
8/, T4 BI%14. 387, 12.885, 4. 004, 1.007, 0. 146, 0.033 4, 0. 003 9000. 198
mg/g (MFEH), XE45IHR12. 757, 16. 253, 3.682, 0.974, 0.134, 0.029 4, 0. 003
THI0. 172; K/Na Wi, 43 H1.384, $HE40.803, £ FiAP B EKT. H9R%LaE
SR HREEREE Nat b8 T X K89 R, XA Nat§9 IR, RSP Nat
FIREE, BERE, WA HMEAELEE TREMIFBIMA Ca, Mg, Fe, Zn, Cu
FxLERKF.
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FHRE, ATIRBEHENRRERREES, RERAFRMTEEROERS, WK
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WEE L H RSN ETR, A PHERAREESRE, A TEESHBRR,
EEEHKEESTTHRRER 2RSS R h FTHRERERY  EE FAIHEAME
KIHRAT, HTAE R AR, BRI BRARNES . B 0 2 AT R S AR 4
SRER, RAHRE BRI TRES B RELHRT, HAMEKEEBROSE,
B TR M S a0 3R 0, LIEREBRNMTT, EREATRIRELMRE
o, BARMAME RGN, GRS ERONEETRY, fEREE RN
FRAEEBRTHES, FMBEKN KR, BB LAREETSAESR,
LT &350
5.2 BXMHENSMRNERIY

BRI EES A EARANERTROFEXENBROTFEXR, KWL

R EERAGAET WL RIREHBEEA Zo*, Ca* W TFH KT, AiTRE&
A REYKTF, AR 4K Cat* 3 T 2 KA BOR Z B 2 7 3 8 Y160 Bk R AT
MAEDY, TR[ENHMRA TR B AW, &5 caM BHER) AT
THRAZHREFENARMTIN, XBSHECRKYERERE, ATThREKRNE
KO L TR EW T BRI W DNA (33K, M M RN SN, 3
ARTFERFRME, WECHALFBAITL, WSV ERRE, AT
BusE & 46 A R #E4T . TTRBAE DNA IR ¥ BB a9 342 8 LIRAR, BEHRB MRS AL
o BT A B B A A E BRI R T, AT SR L AR B W . B Lok
) LW T A AR E R T MR 0N I LR AY 15 1L 7| SRS L B 2 [ Y ) R L0 » B0
ENR RN, RAEANAMES.

BimRAHMERANEK, RERACHESN, SREZOHARS BRI E
kHRAFEAOMRSER LI M, T Zo™ K FHH, HTFERRGETR,
R KN ERRAAKE B HRS RS IR HREE K TS R K5 B
HEH Na* B FHERS, B CK. [AA, GA 9K FITREREME, M ZLIRGE) ABA, Z
HAKF MR AKF YRS AR, BRSBTS XE, i
HENARMSBASCHEAEE, ATTATYZRREREE RSB L TRET
AECAE DNA 33K, B MRMREA GHAR,, MIMFRMIBRRE LA, 8 KH
g, ERRKEKS A TRERFHNADIBOBREE, AMRBARNRE
#*.
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STUDY ON THE MECHANISM OF INCREASED YIELD AND INCREASED
SUCROSE CONTENT OF SUGARCANE SPRAYED WITH RARE
EARTH SOLUTIONS

Su Guangda Liu Hande
(Dcpartment of Agronomy)

Abstract The mechanism of increased yield and sucrose content of sugarcane sprayed with rare earth (RE)
solution was studied by means of pot experiments and field production experiments. The resuits showed that RE
could increase the chlorophyll content and improve the ultrastructure of leaves and increase the number of grana
and grana lameilac in the chloroplasts. So, it could increase the area of the photosynthetic membranes and the
photosynthesis rate of the sugarcane. It could increase the activity of roots and promote the absorption of more
N, Pand K. and enhance nutrition metabolism. Sugarcane spraye'd with RE solution had high levels of K, Ca,
Zn, Cu and relatively low levels of Mn and Na. RE might regulate canc growth by regulating the balance of
nutrient elements in the sugarcane.

The activity of acid and neutral invertases was raised in the stem elongation stage. But in the maturity stage, the
activity of acid invertase was lowered while the activity of neutral invertase still remained very high. The
sugarcane sprayed with RE solution grew quickly in the elongation stage and slowed down in the mature period
to accumulate sucrose. RE could raise the drought resistance of sugarcane by maintaining the structure and
function of the plasmolemma. controlling the osmotic pressure of cells and raising the plasticity of cell walls. It
could also raise the salt tolerance of sugarcane by improving the permeability and the selective absorption of the

plasmolemma, thus decreasing the harm due to high Na*content.

Key Words Rare earth elements; Area of the photosynthetic membranes; Relationship of nutritional elements;
Relationship of hormones: Drought resistance; Salt tolerance; Increased yield and sucrose

content



