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17018, HBFBETREAHR ., KRR EER R 78 L (L2 (b KB iR 1 e 7 T R9RF
Fo HARFEBBAMBIERKZRVERER, WRERNS A =F KR, BHERREY
ARk I (Akagare Type 1), fij S#A %, BABHFEXREDEHERE-T
B (Akagare Typell) FIFRAE_MA! (Akagare Typell)C!43, RE HIX T ARERE
WRIET 5T 210 T L RR R R B 5 mRORT S, MY THRERORBERATER,
EZEETA L, PR EHEE XN ELENEERERERIRE,

ARG KIBREIRZ19TIEER EBIAT £HY, HRTESEN — % XK
CLIDCOICIU O FHERIR—5, BHERAT SRR 5:X S TR EN
N, BEBELMEM, WRE £, BT RIVAR LB RE /D ZBRSIE, ’
MEREXRTIABRBLERL, ZRERENE, BRABTER™, ANEEXH.
ABERZHABAERAENRE, RITERNVLEROKFEKET T, &
REY, LH2m K,0) Mg (K,0) BH5] %0.42% 0 37, 1ppm , HHEEH
(K,0) 0.19%, BB, M HEKOE. B (P.0 & & W & 5l A1.2%H
0.36%" o 1979EZXFEX/NEMBEHTOHBERRARERENA, HEXN LRMHEIE
YRR+ DEVEEER. Bit, P AAZRAKEAHREENER, EERH
THEARRERERE N E LA RS, A#E—FEL XS, HAizR
RAERFFEERAGRE, T1980FEHTT AR, FORELHARAR. IHRRL
SZEMERBREMT,

B HE R &

REREARKERERHTH, GRIEREBEBIAT=ARAHKRRE S
FENERBEBE (0—1344) , BRERTI13AF.

TR BEER 2%, B P.0) . 8/ K.0) @B51240.139%.0.111% %1
0.67%; #K &, B (P,0 | £ (K,0) & 8l %26.9, 28,4739, 6ppm ; £ 3K 1

(K,0) %495.8ppm; HHRESEN2.75%; pHS.1; <0,00mmEz<<0,001mm#y 4%
491 433.5%F111.9%, Brhdit,
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R, AN, ZREE, RRESHT—F, NEREBKIKE, EEXNa E%k
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} :_ ﬁéf £33 o oo - T RAR S ¥ 5 B
MOoTEOfR B o LB R | & OB e | 2
| tie0%) | 0% | (kis0%) | a0k | s g | NP0 KO

N.PKy | 0,9 0.6 0 0 4.85 0.5:1¢0
N, PK, 1.8 1.2 0 0 ” 11119

i N, PK, 3.6 2.4 0 0 ” 2:11:0
N, PK, 0.9 0.6 0,61 0,40 ” 0.5:1:1
N,PK, 1.8 1.2 0.61 0,40 ” | 1:1:1
N, PK, 3.6 2.4 0,61 0,40 " 2:1:1

w | NIPK 0 0.6 1.21 0.81 ” 0.5:112
M, P, 1.8 1.2 1,21 0,81 ” 1:11:2
N,PK, 3.6 2.4 1.21 0.81 ” 2:1:2
N, PK, 1.8 1.2 0 ” 1:1:0
N,PK? 3.6 2.4 0 0 ” 2:11:0

o N; PR, 7.2 1.8 0 ” 41110
Ny PK,y 1.8 1,2 0,61 0.40 ” 1111
N,PK, 3.6 2.4 0.61 0,40 ” 2:11:1
N, PK, 7.2 4,8 0,61 0,40 ” 4:1:1

® N, PK, 1.8 1.2 1,21 0,81 ” 1112
N;PK, 3.6 2.4 1,21 0.81 ” 2:1:2
N, Pi, 7.2 4.8 1,21 0.81 ” 4:11:2
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AT — HTUL I, KIAXEDE ERA — 0% FIWHhiE, H—MR L &L
i, ZRIHEAG M — BRERENEE, E — 1 NERERERRER , SRR
S — 1 NGB R 100 iR OF R CERER) , BEHFKHN &, pH
—— Kbyl = 1, EE2SBIBREIHIE 5 LIEHURAR — 0.5N SNURBHER $htE 4
B, st R,

2. MMM F: FEAZBE-SEAEKBAEIRNAGR, RIEEEA, A
OB W IERAEE b % =R ORI, Rk 1N, JEdtEEikk, AnRER—
RN, REEER, HENEQANEZERZ, MAREEZ.
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648, BEAES A28 JAMNBENBEIKB LR BN RERXE, BRIEL
BENEEREE, AEEILR, HE, BRFAMRAOBEERDEE, XEREROEK
H IR 2 M S BERS IR Y BE AL, HEBRREMILBRRASMEAR ER, AL E
ks IR ALENN RIS KBEETIPHNRARBAE .

2. RIREEE: B, BEKBOXRETEEEMER. WEAREN RERE,H
ROME, KW akg. EHERRR, TERMKRAEMNITHE, BN EAHES
U g, BHBEENEMRFSLXKR. HFRERIE, BRBAREXRE, &
FERE Rk B BXIT R e R E R BB, REEERAKMHIRF N4 NI 18 55 A 1Y
HARWANEA (BEE, MHATERERBD , DUGX /NS BRE W kS ms g
Fo BHEMBKM M REEBREER, RBP4, & aH kIR R B R ¥ 8 4%,
HHBBEEEREEaERE A GIRAE) M T, [k RS, R R
E®HE 8 HANRERBEBHE THERH A, Mg ER, L2
BEREHINENT R mEERE, MEER. AERBRBEIHHYRRAEAEEY
Fio RIEX RELBREEM FEEH MR R AN B EEREY B, a7l
MFiN%, BWaHFEIMN EREEEREIENH RMREEERmA BN Z
TEBZRTFERER @A) BRMELSIR, TTEERTHABNH RARTEL
SE, M ARMETAEZ AT, X Boma it T RERE, nEXByraRE, B
BRBEEN GG, THRANHRASR, —RaTZRAE8% —faTERSE
ZUE, HAHREKED, ETHRES, BTXHEHER, mEHaER.

ERxHKBREFRERSEELNMEEY, FESMAKRE T E= e KRR
HRERME—3, HESHMERBAH—F™EHHE GEKH26.7ppm")IEHRIK
{1 3 ERT A KRR AR EE R B BV AR, ERMWIREBRAER XM, REZLRH
BIK 5T, WEIMHI8S. BEie S, IMT1RBF B, HERBEREER. XA
B KRR A L AR, ) AR RRIT 45 & R R BT R BLRO B AL, NBE SR e A BOK TBFF
W RN, 5 EBT—IEc PO 0 O IR R LA R AR R R BRI & &
HEWE FNEAAMN. EFEEREREA, WM ERN CEALZUNER &5 R P
PR ARBTHELRBEFRER, BRBRNET, WRZAFKEEK R R AR
CEM Bk B K TR ARG D) o

8. WMEKATEERMPLEIRE: XTHREEIFhEalR GEHHEHEEERNEA
PR TERKINLE], DiZ%C O ERN, SREFNHIFRES, mitaRELERERE
BAFESELENHE—RBAS, BREIEAHENEE, SBLeY i F LK
R, 5EERLAE, FRLE (Bl MRERaMFE. K3 EEVYE, E LR
BREMTINGER R, dTREYRNFERBTHAZIER, HEAB 48R
SAEMARmin e L. 2N B, MEES—RERERTERERKSH
R HEARNERAYE Hit, BEYUROERKR, TTEARELHR TFRIEH
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1. %, HERRRELN L RAKERESSBOEWE. REMETARA. Kk
Hext &, R AT R LI A EBUK SR K BN X R IR R AT BN, R 2 %
B, 8. BEED, JTEKXFERNLEE, HHEPHEXASEEEMEENEN Y
i T, EEFRAERROLES, BEER 8L (ND H % (N, iy
HETESRALHESRR (N,) LENEGHWED, XHARERE bk NE EAHH
B, X%H, WEELEKEREEANER MALSRGD, MR KE TR,

MABRER. FHEREXE, XWHTREBRAABL X ARIABILEIKE
BHRPHER GR2) . B4 RMNEERN, BWEPOE. RS ELCNZH + W
& FENAFEHER , MEREANRK,O/NBZT] L 3 #HS5E KA
i, MExLEEMIETEZE. FEERRABERR. FEBNSTS T &,
+HhHK,O/N GEEH SEBAZILE, TR SWHERHAHK.O/N 2§ B %
A RENERAEX (B, 2) . HEPK.O/NEBET—EeREG, kst i

*2 2. FRTFERENLRNEHR. FSRAEm
+ b 4 #H BB _EE
B R 5 oH HBN | EHKK,O K,O/N N K,0 K,O/N
(ppm) | (ppm) % | %
N, PK, 7.5 10,7 27.3 2.55 | 2.67 | 1.75 | o0.66
N, PK, 7.8 9.1 37.0 4,07 | 251 | 3,71 | 1.48
7 N, PK, 7.5 8.5 63.2 7.44 | 2,44 | 4.30 | 1.76
N;PK, 7.6 13.4 22,5 1.68 3,08 1.73 0.56
N,PK, 7.5 9.7 36,1 372 | 2.99 | 3.63 | 1,21
N,PK; 7.5 9,0 56.4 6,27 2,97 4,21 1.42
" N, PK, 7.6 22,0 25,7 1.7 | 3.60 | 1.67 | 0.46
N,PK, 7.4 20.8 36.7 176 | 3.39 | 3.51 | 1.04
N,PK, 7.4 14,7 60,2 410 | 3.30 | 4.17 | 1.26
N, PK, 7.0 16.4 27.8 1,70 | 3.83 | 1.43 | 0.37
N, PK, 7.1 10.5 49.4 4,70 | 3.56 | 4.24 | 1.19
e N:PK, 7.0 9.5 | 106.6 | 11.22 | 3.71 | 4.91 | 1.32
N,PK, 7.1 19.9 24,2 1.22 | 3.98 | 1.32 | 0.33
N,PK, 7.1 14.0 45.3 3.24 | 3.87 | 4.00 | 1.03
N,PK, 7.0 12,6 98.3 7.80 | 3.83 | 4.56 | 1.19
& N, PK, 7.0 44,3 25.8 0.58 | 4.5 | 1.21 | 0,26
N,PK, 7.1 35,8 64.6 1.80 | 4.39 | 3.24 | 0.74
N,PK, 7.0 3.8 | 112.1 3.32 | 4.22 | 3.90 | 0.92

. OLRBHANHRE, T, RERYEEA LS50 784871238,
@rHAZ: RAVRLEAEAFTaBYHEATHL,
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BRI RGREN, A, FEAENERPEENENEEIFEMN. Bk, 3X5%
MR A CHIEOERT, EXFLERRERRE, AMEEREEZFREENRER, M
BEFHTABELZIER (3., B3) , XYM ITEABEFDEENEE
B Z—,

*s . ATEMLENKBEREREERERZNH
H R T E KEBERNE
i jis) & el
GER/IR ER/H
N, 220 8.4
K, N, 181 7.2
N, 153 6.1
N, 303 10,8
K, N, 291 11.3
N, 287 12.6
N, 321 11.9
K, N, 318 12,2
N, 303 12,8

E: Bk (8A308) HHess:

B3 BREBERNKIEERNEM (WS

2. AFPHNKBEBRBMHEMEESFARKEREFLZEN R KiEE
BRENLE, FERATREEER TR ARRSRNEFE, N SEEGEATER
WEEL AT 5B . ARBHRLEneE K.0) fEigd K,0) & &0 3%
0.67%R139.6ppm, SE A HAT— L 3CHRC 030 T AR+ 912 B0 LG8R8,
BRBZHTERZ. WBER (F4) RY, LRERAEHENLE, BARBEERE
B FLBUKTERIR, MEFRALE, W THEERATREEENZR. B2,
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IMRHEES D, MXKRMERE, FIBEENNPK, oIl R ER. K&
4RTDIEE , AR EXHRELENER, TELSMEEESKENK.O/NERK
EmAKEHANRB AR, £F8. BMREENL R, AR e atRiE ZEER
BRMINTES, mENERHRFSTRERSR, BEEHASE, SHHERE, MA
PRI ARASRARERENLEX, MEANSENERTE M AHEX E4.
5) o

R4 B, SETERLENABERNELE FRBEKEFERRENENR

v F &t % K 5 #® F £ ’7%

ﬁh b1} ﬁ = N K,O ﬁEN E.WE&N K,O/N M(%) g
%) | % | % (%) ®AN (%)

N, PK, 3.87 1.43 3.52 0.35 0.37 9.94 20,2
N,PK, 4,30 | 1,40 | 3,87 0.43 0.33 11.11 26,1

o N,PK, 5.03 | 1.06 | 4.18 0.85 0.21 20.33 33.5
N, PK, 3.77 3.00 | 3,60 0,17 0.80 4,72 ERE
N,PK, 4,16 | 2,69 | 3,96 0.20 0.65 5,05 E®
N,PK, 4.70 | 2,35 | 4.39 0.31 0.50 7.06 E®

- N,PK, 3.67 | 3.33 | 3.53 0.14 0,91 3,97 EH
N,PK, 4.10 3.16 3,92 0.18 0.77 4,59 E#E
N,PK, 4,55 2.71 4,32 0.23 0.60 5,32 E®
N,PK, 4,43 0.88 3.90 0.53 0.20 13,59 50,0
N,PK, 4,81 0,76 4,21 0.60 0,16 14.25 59,0

B N,PK, 5,37 0.65 4,19 1.18 0.12 28,16 70,0
N,PK, 4,33 2,60 4,13 0.20 0.60 4.84 EE
N,PK, 4,69 | 2,40 4,41 0.28 0.51 6.35 EH
N;PK, 4,97 | 2,07 | 4.60 0.37 0.42 8,04 16.2

& N,PK, 4,32 2.84 4,20 0.12 0,66 2.86 E¥
N,PK, 4,58 2,68 4,43 0.15 0.59 3.39 EE
N,PK, 4.90 2.50 4,70 0,20 0.51 4,26 %

cMEGHAAATETF SRT A, REHF LA,
v e XA SEAHT SR AEHAABLABEFI0X,

MERETER SRR R ERD TR AKE, AR BERR, ARRESRL
RKRR MR RS R, HA R P R9K,O/NEE. 2L, IiiE SEaRMtEER
8. 0% Ll L, (HIEFEKRMH K, O/NEMAESL L, THlEASE A Atk BE
TARUT o« EREAFMHRARETHHK.O/NES B AR I KM §9 K,O/N
& 0.5LUF) UM aEnE, MBARRBOER, WHTLINN »7E XML B ERERN
FEBUKRBHFER, EERBTIEMARENARE, BEANTELATESRRE, K
MERARNBLERIBLIE. BEFHHKAREIEN, BEARSILEFENS
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() &, GEFAREMNKkBEROER

EREA—ERHEOEM L, ARZ. #FELLEN ABTERATBENER, B,
BESCEHTBRREBFHERIITES.,
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&5 £, BATERENKBNERRFENYM
R %lgﬁm?ﬁiﬁ%%?

IS B LN AR S
wepo ko SR EIBIBIR R ® e

~ o A\Ifzo/_N W a (FE) AR (%)) (i)
N;PK, . 0,5:1:0 0.66 |18 16 75.0 [8.0| 9.0 66 88,2/ 20,0 | 20,8
N,PK, |, 0,5:1¢1 1.48 | 20 | 18 | 79.8 {8.4.11.4| 79 88.9] 21,2 | 30,7
| NPK, | 0.5:1:2 1.76 | 21118 | 76.8 {8.6(13.4] 82 88,3 21,3 | 31.2
N,PK, 1:1:0 0.56 (22121 |73.4(7.9|9.6 59 75,5/ 19,5 24,2
N,PK, 1¢1:1 1,21 |26221{79.,4(8.5/11,5 74 83,6/ 20,5 | 33.6
N,PK, 1:112 1.42 |28 22| 78.0 [8.6[13.7| 74 80,6/ 21,2 | 38,0
v NaPK, 21110 0.46 | 29|25 75.2(8,5(10.9| 65 75,3} 19,4 | 31,1
N,PK, 2:1:1 1.04 | 31|29 83.0|8,7{13.1 81 83,1 20,1 | 45.5
N,PX, 2:1:2 1.26 | 37 |32)84.5|8,8(13.2 78 |82,6| 20,9 | 53.7
N, PK, 1:1:0 0.37 |16} 13| 68.8 |8.,5| 9.0/ 50 [84,7, 20,1 | 12.5
N, PK, 181¢:1 1,19 |20 (17 | 85,8 |8,8(12,7 70 (84.7 22,5 | 26.8
W N,PK, 1:1:2 1.32 |20 |16 | 89,0 (8,7(16.4] 76 (84.4] 22,6 | 27.8
N,PK, 2:110 0.33 |16 |13 | 65,0 [7.,2] 7.5/ 39 [74.3/ 19,9 | 10.1
N,PK, 21111 1.03 | 25| 22| 89.2 |8.2(15.0{ 69 77,0/ 22,3 | 34.0
N,PK, 21112 1.19 [ 29| 25| 94.7 |8.8]17.6| 72 [76.7| 22,5 | 41.1
= N,PK, 4:1:0 0.26 |15 | 14 | 56,5 |6,3| 6,5 24 72,8 16,0 5.3
N,PK, 43111 0.74 |28 | 25/|91.7 {8.0(15,5) 64 81,3] 21,4 | 34.4
N,PK, 412 0,92 | 37|33 94,3 (8.4|16,7/ 71 81,7| 21,8 | 51.9

« HAK,O/Nml ot T35 780, ®it8 A23A,

7= R SR M PR BB T 4R e (B7E TR (N, BRI (N, kb, 40
(K SBERE (KD 4G, RMEERREE, MRAEBRKTE
W, SIS GRS (£6) o X, MEFEERRREN, &
MBI R AR, K2R,

S50 MEEMRBRER (E4. 5) TLEY, EREFENSMEESD, BHE
RUEHa RO, KRS SRR BRI, (8 7SR IR R, K — g R R
AT R EfE AR, RERAREAS, FRAKNEE, RERTHEIEL
BTFARNERRRE, MBS —REKT (Ny) JkRiti, ARk ER2sE
1, SRERRAT SRR G ERRERNID REEAT— RS G
S4B 4.Toom, it BEBEMAR2.200m) , BETABUHFSRENANES
T, BUXSAMEFITES RN, KRR R (K,0) SEUYA R 15 E1.43—1.06%
(B, BHABAIImEER R (0.6%) %, B R A (1.8%")

. E’-i‘f’ﬁﬁﬂﬂK% AT, l;-.\‘tmﬁKlo%o



84 = WK ¥ B %2 R s
6 B 5 & & B2 >R E B K

& B &rErERmi161,2-Til136.4-Ti114.1-Ti100, 9-Ti 96,3-Ti |93.6-Ti |92,0-Ti |72,6-Ti
N,PX, 161.2

N, PK, 136,4 24,8

N,PK, 114,1 47.1°*| 22.3°**

N,PK, 100.9 60,3** 35,5°° 13,2

N,PK, 96,3 64,9°°) 40,1°° 17,8° 4,6

N,PK, 93,6 67.6°°| 42.8°°| 20,5°*| 7.3 2.7

N, PK, 92,0 69,2%°| 44.4** 22,1°*°| 8.9 4,3 1.6

N,PK, 72,6 88,.6°"| 63,8°*| 41,5°* 28,3*°| 23,7°°| 21.,0°*| 19.4°*

N, PK, 62,4 98,8%*| 74,0°°| 51.7** 38,5°°* 33,9°° 31.,2°°| 29,6°°*| 10,2

*HSURHGRFRE » o HLURHREFRAE,

&, HfE=NARZBLEES, KBRIBERRIEHES FIEN M S M n G
5, AHMWPITTTEM. ATE-FIRIERCIEZMBE-HNAR, BESLCENE
B Bt B ink— .

BRI IR R RN, N K Nx K KBEF 2NN SRE—F, BBEL 1 %6 B
o WHENELHEANFREERBSRENER—, RBHELIERT ERZEKIEH
EREET, ZLEARAS, KERFATE (R7) . HEFOERE, EERHBE
e R (K,0) SRBEEIIEAE (R4) , KBREKTSEZR BN
(B3, %£5) ., HEEENWE, HHESEFMHBRIMARLSHZIAMG &6,

#*5) .

R®T M B & £ B2 > B I B &

& B &8 Efu155.8-Til123.2-Til103,7-Ti102.1-Ti 83,5-Ti| 80,.3-Ti!| 38,0-Ti|30.4-Ti
N,PK, 155.8

N,PK, 123,2 32.6°°

N,PK, 103.7 52.,1°*| 19.5°°

N,PK, 102.1 53,7°* 21,1°°*| 1.6

N,PK, 83,5 72.3%°| 39,7*°| 20,2°°| 18.6"°

N,PK, 80.3 75.5%%| 42,9°*| 23.4°*° 21.8°*| 3.2

N, PK, 38,0 117.8**| 85.2°°| 65,7°*| 64,1°°| 45.5°*| 42.3°*

N,PK, 30.4 125,4°°| 92,8"*| 73.3°°| 71.7°°| 53.1°°| 49.9°*| 7.6

N, PK, 15,9 139.9°*| 107,3°*| 87.8**| 86.2**| 67.6°°| 64.4°*| 22.1°*| 14.5°

* 5N EFRAE,S

*x 1 %HBERAE,

ME. BRENARERKE, AEWHEERAESHFENRSERETINXE.
M=o eI, 7E/KME0 B, BERidE KRk K,O/NME 4 BiEl. 265
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A STUDY ON THE RELATION BETWEEN N—K BALANCE

AND OCCURRENCE OF THE STREAKED TYPE
CHI—KU DISEASE OF RICE PLANT

Li Hua—-xing

(Department of soils)

SUMMARY

In Mei Xian County of Guandong Province,one type of Chi-Ku dise~

ase of the rice plant was observed by local farmers for many years,but

its causes had not been precisely identified, The disease-was considered to

be caused by the acidity of paddy soil and deficiency of nitrogen,Hence,

when there was an occurrence of disease in the rice plant,the farmers

applied much nitrogen fertilizer and lime to the soil, Subsequently, the

severity of disease was observed,and the rice yield decreased or sometimes

had nothing but straw harvested, Soil and plant samples were collected

from the diseased paddy field for chemical analysis and a pot experiment

was conducted to clarify the inducing facters of disease, The results of

the present study are indicated as follows,
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1.
2.

The soil and the rice plant were severely dificient in potassium,
The K;O/N ratio of the leaf blade in the affected plant fell below 0,42
and the ratio of soluble~-N to protein-N was above 8,0%,yet in the
healthy rice plant,the K,O/N ratio was above 0,50 and the ratio of
soluble~N to protein-n fell below 7,1%. The K,O/N ratio and pro-
tein-N content of the leaf blade can be increased but soluble-N con-—
tent can be decreased by application of the potassium, Therefore, the
disease in the rice plant can be prevented by application of potassium,
and yields of rice may increase,

The K,O/N ratio in the rice plant was greatly affecte by the ratio of
available potassium to nitrogen in the soil, and the rice yields were
closely related to the K,O/N ratio in the rice plant at the active
tillering stage,

On the basis of our observation, the symptoms of this disease have
some differences from the several types of Akagare and Chi-Ku dis—
ease which had been reported by many workers in Japan and China
respectively, The main difference was that the midrids and side-vein
near the tip of the leaf blade of the affected plant at first turned
dark brown, then tiny brown spots spread to thc mesophyll between
the veins, Finally, the mesophyll, as mentioned above turnecd light
yellow or greyish white, but the veins still remained dark brown,
as a result, it can be seen that the diseased leaf blade appeared
with streaks of brown alternatng with yellow(or white), In order to
distinguish this type of Chi-Ku disease from the several types of
Akagare and Chi-Ku disease, it is called a Streaked Type Chi-Ku
disease,

Under the microscope observation, it was revealed that the brown
materials were only produced in the mesophyill of the diseased leaf,
and the bundle, vascular bundle sheath and bulliform cells had not

shanged in colours,



