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SUMMARY

The flag and lower leaves (4th or 5th) of rice plant from the field of NPK simple trial
and from three low productive area were analyzed in order to find out certain diagnostic

criteria of nutritional status at harvest.

1. Nutrient contents in the leaves from no fertilizer, minus nutrient and fertilizer plots

revealed each criterion for induced deficiency (severe deficient case induced by other

nutrients), deficiency (below the critical concentration), insufficiency (hidden hunger

region), sufficiency (luxuary consumption stage) and excess (harmful or toxic leveD).

2. Nitrogen contents for the above five status was less than 1.0%, 1.0 to 1.2, 1.2 to

1.6, 1.6 to 1.9 and greater than 1.9, respectively.

3. It was less than 0.3%, 0.3 to 0.4, 0.4 to 0.55 and greater than 0.55 for phosphorus

(P,0s) but excess level was not clear.

4. It was below 0.5%, 0.5 to 0.9, 0.9 to 1.2, 1.2 to 1.4 and above 1.4 for potassium.

5. It was below 4%, 4 to 6, 6 to 11 ard above 11 for silicate (5i0) and no excess was

appeared.

6. Potassium in flag leaf seemed to crow out nitrogen to ear resulting better growth of

ear by the inhibition of overgrowth of flag leaf.

7. Phosphorus accelerated the transport of Mg, Si, Mn and K in this order from lower

leaf to flag, and retarded that of Ca and N in this order at flowering while potassium
accelerated in the order of Mn, and Ca, and retarded in the order of Mg, Si, P and N

at milky stage.

8. Transport acceleration index (TAI) expressed as (FyLi—Fil,) 100/FiL; where F and

L stand for other nutrient cotents in flag and lower leaf and subscripts indicate the

rate of a nutrient applied, appears to be suitable for the effect of the nutrient on the

translocation of others.



9. The content of silicate (Si0;) in the flag was lower than that of lower leaf in the

early season cultivation indicating hinderance in translocation or absorption. It was

reverse in the normal season cultivation.

10. The infection rate of Helminthosporium frequently occurred in the potassium deficient

field seemed to be related more to silicate and nitrogen content than potassium in the

flag leaf.

11. Deficiency of a nutrient occured simultaniously with deficiency of a few other ones.

12. Nutritional disorder under the field condition seems mainly to be attributed to macro-

nutrients and the role of micronutrient appears to be none or secondary.
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Table 1. Nutrient content in flag leaf from potassium deficiency field.
Sinpoong at harvest, Chulwon 1966. % dry matter.

Treatment Grain ‘ D.W. *D c:)%ree
N POs K:O | yield | K0 | N K, O/N P05 | SiO; | Fe | Mn | (2)/10 | Helmin-] Block
(ke/10)  |Cke/100) || leaves | thospor-
8 0 0 229 | 0.53 1.96] 0.27| 0.20| 4.14] 150{ 25/ 1.53 S 1
8 0 4 | 200 | 0.98 1.68 0.58 0.38 4.80; 120 1 1.42 M 2
8 0 8 322 | 1.100 1.48] 0.74 0.40{ 3.33 120{ 500 1.39 N 3
8 3 0 267 | 0.36) 2.00 0.18 0.44] 3.92] 180 275 1.61 S 2
8 3 4 315 | 0.86 1.84 0.47| 0.32] 2.97 - 140 240 1.58 N 3
8 3 8 381 | 1.200 1.30 0.92] 0.27] 5.50{ 100| 487] 1.39 N 1
8 6 0 225 | 0.36] 2.00] 0.18] 0.41] 3.55 146] 400{ 1.50 S 3
8 6 4 352 | 1.200 1.48| 0.81 0.32) 4.75, 140/ 400 1.37 M 1
'8 6 8 334 | 1.20 1.70] 0.71) 0.35 4.39 1200 110] 1.34 N 2
10 0 0 273 | 0.55 1.92 0.29) 0.45 3.98] 150{ 290/ 1.41 S 2
10 0 4 307 | 0.771 1.82) 0.42) 0.38) 3.45| 160{ 325 1.55 M 3
‘10 0 8 344 | 1.20 1.66| 0.72 0.35 4.64 3200 100/ 1.49 M 3
10 3 0 302 | 0.53 1.92| 0.28 0.35 3.45 170] 190 1.61 VS 3
10 3 4 326 | 0.57] 1.56| 0.89{ 0.34] 3.98 200 515 1.46 M 1
10 3 8 388 | 1.10| 1.64 0.67] 0.40| 5.14 130 1 1.14 M 2
10 6 0 206 | 0.38 2.02] 0.19| 0.47, 3.70| 190 340 1.28 VS 1
10 6 4 326 | 0.89 1.68 0.53) 0.34] 4.15| 130 340 1.32 M 2
10 6 8 347 | 1200 1.70{ 0.71] 0.37] 4.92| 110 275 1.38 M 3
12 0 0 318 | 0.58 -2.22| 0.26] 0.4l 3.25 190/ 110{ 1.60 VS 3
12 0 4 306 | 0.77 1.76 0.44) 0.34) 4.48) 150 400, 1.76 M 1
12 0 8 378 | 1.000 1.86/ 0.54/ 0.36] 4.35| 140 240{ 1.50 | M 2
12 3 0 337 | 0.36 1.80| 0.20] 0.43 3.46| 120 275/ 1.39 Vs 1
12 3 4 351 | 0.86| 1.78] 0.48) 0.44] 3.61( 170{ 110{ 1.21 M 2
12 3 8 389 | 0.96] 1.96/ 0.49| 0.34 3.85 130 115 1.55 M 3
12 6 0 341 | 0.48) 2.02 0.24) 0.41 3.36; 190 25 1.59 VS 2
12 6 4 380 | 0.50 2.04 0.25| 0.44] 3.29] 180 240 1.29 S 3
126 8 369 | 1.100 2.04 0.53] 0.40 4.27| 190/ 240 1.42 M 1
0 0 0 226 | 0.96) 1.50, 0.61] 0.51] 6.20; 200/ 830 1.33 N 1
0 0 0 216 | 0.86 1.44/ 0.60/ 0.33 5.95| 90| 700/ 1.60 N 2
0 0 0 229 | 0.89 1.38/ 0.63 0.35 5.83 10| 1150/ 1.11 N 3

* N.M.S. and VS indicate negligible, mild, severe, very severe, respectively.
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Fig. 3. Relation between Helminthosporium
infection rate and nutrinent content in flag
leaf. N, M, S and V S indicate negligible.
moderate,severe and very severe,respectively.
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Table 2. Nutrien content of flag leaf in potassium deficiency. Jinheung

at harvest, Myongju, Kangwon 1966

% dry matter

Treatment Yield

N P05 K0 K,0 N K:0/N P,0s Si0, (leg/108)
(kg/10a)

8 0 0 0.51 1.24 0.41 0.52 11.75 355
8 0 8 0.72 1.58 0.46 0.53 8.15 404
10 0 0 0.45 1.63 0.28 0.47 8.41 375
10 0 8 0.72 1.17 0.62 0.48 9.70 377
12 0 0 0.42 1.64 0.26 0.59 8.20 301
12 0 8 0.87 1.30 0.67 0.60 9.32 343
12 3 0 0.63 1.75 0.36 0.76 9.80 347
12 3 8 0.84 1.38 0.61 0.53 9.50 464
10 3 0 0.63 1.79 0.35 0.63 9.95 330
10 6 0 0.81 1.33 0.61 0.45 9.53 | 470
6 0 0.51 1.42 0.36 0.53 10.90 349
0 0 0.63 1.22 0.52 0.50 12.50 327
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Table 3. Nutrient content of flag leaf from

field effective in potassium, Palgoeng at
harvest, Sungjoo, Kyongbuk 1966.

Treatment Grain Dry
N P,05 K,0 yield K,0 weight/10
" (kg/10a) (kg/10a) leaves

000 435 1.44 1.15
8 6 0 508 1.37 1.42
8 6 8 513 1.26 1.57

10 3 0 474 1.37 1.29

10 3 4 511 1.29 1.33

10 6 0 584 1.26 1.31
10 6 8 510 1.47 1.35

12 3 0 526 1.23 1.40

12 3 4 547 1.39 1.49

12 6 O 489 1.35 1.43

12 6 8 547 1.20 1.26
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Table 4. Nuirient content of flag leaf deficient in phosphorus, Jinheung at

harvest, Kosung, Kangwon 1966.

Treatment ] Yield
N POs K0 P50s N t K20 Si0, kg/10a Tiller/hill
(kg/102) |

0 0 0 0.34 1.72 1.23 8.70 45 12.3

8 0 0 0.34 2.06 1.20 14.20 36 9.7

8 0 4 0.27 2.22 1.08 15.40 44 9.8

8. 6 4 0.35 1.98 1.29 13.00 191 13.4
10 0 4 0.37 2.16 1.08 15.3 123 12.5
10 0 8 0.26 1.95 1.44 11.1 40 11.8
10, 3 4 0.30 2.06 1.35 13.6 239 13.6
10 6 0 0.52 2.10 1.23 12.9 304 14.2
10 6 8 0.37 1.96 1.38 12.9 325 15.3
12 0 3 0.28 1.88 1.26 12.0 242 10.7
12 6 8 0.41 2.02 1.44 9.9 332 15.1

~z
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Table 5. Nutrient content in rice leaf from Akagare-field.
(Palgoeng at flowering, Sunghwan, 1966 % dry matter)

Culture | . Mn Yield
season ! Treatment* | leaf** N P05 | K0 Si0, l Ca0 MgO (ppm) | kg/ha
1 F 3.44 0.57 1.88 3.77 1.13 | 0.149 263 426
L 2.07 0.47 1.20 4.81 1.36 | 0.730 2250
Barly 2 F 3.32 0.54 2.01 4.22 0.94 | 0.331 750 489
L 1.99 0.45 1.75 5.26 | 1.32 | 0.647 2700
8 F 3.13 0.48 2.00 3.08 0.94 | 0.083 1062 474
L 1.92 0.42 1.89 4.86 1.11 1.011 2450
1 F 2.86 0.52 1.97 6.55 0.41 |0.315 - 438
L 2.44 0.42 1.86 5.35 1.09 | 0.796 1700
Usual 2 F 2.76 0.55 1.93 7.00 0.57 | 0.216 463 477
L 1.92 0.45 1.86 6.29 1.13 | 0.680 1325
8 F 2.86 0. 49 1.91 6.32 0.63 | 0.282 650 473
L [ 2.08 0.45 1.86 6.12 0.94 {0 §96 1625

* 1: N—P;0s—K;0 12—6—8 kg kg/10a
3:N.P.K. 12—6—12 kg/10a.

2 : N.P.K.+turnover of subsoil N

** F and L indicate flag leaf and the lowest leaf (mostly 4th), respectively.
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Table 6. Nutrient content in rice leaf from low productive field at milky

stage (Aug. 16) Boeun, Chungbuk 1966 (% dry weight)

el befTreatment | Leat* | N | P05 | KO | S0, | CaO | Mgo | Mni Vield

Field I | NPK F | 232 |04 | 101 | 625 | 148 |0232 | ss0 | 384
L | T'ss | 063 | 2002 | 651 | 120 |0.365 | 838

Degraded| Ball F | 230 | 0.47 | 174 | 816 | 1.44 [0.083 | 325 | 365
Fetilizer | L | 1.45 | 0.63 | 1.9 | 5.55 | 1.58 | 0.315 | 1600

Field 11 | NPK F {174 | 047 | 186 | 427 | 155 o190 | 885 | 30
L | 153 | 057 | 220 | 570 | 144 |0.28 | 775

Degraded) Ball F | 172 | 047 | 173 | 553 | 1.16 (0209 | — | 317
Fertilizer L | 1.40 | 0.57 | 2.16 | 6.25 — — 1250

* F, and L indicate flag leaf,

and the lowest leaf (mostly 4th leaf), respectively.

*% NPK indicates 10—6—8 kg/10a fertilizer application.
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Table 7. Nutrient content in rice leaf from low productive field at milky
stage (Aug. 16) Kangoe, Chungbuk 1966. % dry matter

Field |ss en | oen | Mn | Yield

character| " Treatment | Leaf { PO; | KO | SiO, [ Ca0 | MgO | ofy | 1 27i0a

Field I | NPK #F 2.45 | 0.42 | 1.56 | 9.19 | 1.55 |0.166 | 1800 —
| *9 | 2.53 | 0.49 | 1.66 | 4.81 \ 1.36 | 0.265 | 975
| *1, 1.90 | 0.52 | 1.44 | 7.50 | 1.33 |0.928 | 2000

Poor | N2PK F 2.43 | 0.42 | 1.57 |10.02 | 1.54 |0.232 | 2000 —
drainage| 2 | 2.47 | 0.54 | 1.73 | 5.05 ! 1.20 | 0.381 | 2050
, L 1.96 | 0.50 | 1.32 | 6.08 | 1.39 |0.862 | 950

Field 11 | NPK F 272 | 046 | 182 | 6.06 | 118 |o0.232 | 85 | 451
2 | 2.66 | 0.56 | 2.25 f 4.25 | 0.94 |0.282 | 875
L 2.0 | 0.50 | 230 | 0.76 \ 118 |0.763 | 675

Poor | N2PK F 2.62 | 0.44 | 1.83 | 6.12 | 111 |0.208 | 1200 | 403
drainage 2 | 2.57 | 0.56 | 2.07 | 5.12 | 1.16 | 0.365 | 688
L 2.03 | 0.48 | 2.16 | 5.61 | 1.40 | 0.597 | 1025

* F, 2 and L stand for flag leaf, 2nd leaf, and the lowest leaf (mostly 4th leaf), respectively
#* NPK and N2PK indicate 10-—6—8 kg/10a 10—12—8 kg/10a fertilizer application.
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N Ca P S Mg Mn K

Transport Acceleration Index
P —4.3 -14.9 1.7 32.1 48.4 29 8.2
K —3.4 34.6 —9.1 —18.6 —39.5 302 —27.1

Fig. 4. Effect of phosphorus and potassium
on the transport of other nutrients from
lower leaf (4th) to flag leaf at milky stage
for P and at floweing for K under the field
condition.

Transport Acceleration Index (TAI)= (FoL;—FiLy)
100/F1iLy where F and L designate other
nutrient content in flag and lower leaf and
the subscription for P or K fertilizer level
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Table 8. The range and proposed diagnostic criteria of NPK and Si in
the flag leaf at harvest. (% dry weight)

Nutrient dSeygre Deficient | Insufficient | Sufficient Excess |7, Range
eficient min. max.
N ] <1.2 1.4—1.2 1.2—1.6 1.6—1.9 1.9< 1.20 2,22
POs | <0.3 | 0.3—0.4 | 0.4—0.55| 0.55< - 0.26 0.76
KO <0.5 0.5—0.9 0.9—-1.2 1.2—1.4 1.4< 0.36 1.47
5i0, <4 4—6 6—11 11< - 2.97 15.40
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