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ARAREERST TYS8304 ILERRZBERANEEARE  UHBRREEESE, e, RAE L
AL 2tha , BEAEHERFEHERE 5 t/ha RBEET 160 kg/ha ZRHT , BERERERET , LEAZHE 300,
360 & 420 kg/ha Z24R B EXE , LA E 400, 500 &% 600 kg/ha =R AFIE , RBEERETR ,
HEAE LA 2 tha , W% 1 pH BENBRERITEEY 1 B , TEEUMGRESETEER
AR A 2 BIFFKAY 250 X 500 mg/kg ; KRERHESSENRES  BHESENRESE22F K
FES)EEREMERYREEEKE  £ERPREPRE. BANHEESHIA 130, 0.7 F 21 g/kg ;
WEHR#ESESIE 35.8-68.8mg/kg , Mia= 8RB , AR ; EELMEAER 360 kg/ha RE(LH
500 kg/ha Z R & & , #9 28,300 kg/ha.

BAEER : ILZE, AL, #HE
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HRELEREEDHE 600 BUAL , TBZFARBTE  HPUPFEINARS , RAREDR
RIFEMN , FEAENE 6B, ABAITREA 0 BULY T EEEAERBRERS , HiaEmal
BEENE  SEOCFRELEEEEENGS  RBEREFEM, LM EMERE, BHRHL, =2,
hEREREE , RPNEEFBTIEAEEEE, LWERBRNTNEZTR , RHTERRRARS
REBESBRAMELETTIORR, HTUTEERAWRE S QFHAZRALE BEERAED,
BEHERMEAEY, REEECD, BTREY, BERAPHESCHEC, EREDEZHEY
GuE) BEPERRBAOE  LERRETRE , HEF, EEZEEEARSY EFRFEFERTFTI R
Y HERNCBEREERREEESE  BEERBEARBERE TEMEE | #TRE , U
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HERBHEZZE, LEBRREY £FH-—KRKE/BACK , BEERE REESHKME.
R E S RIREGTE , A—MRTTEE 40,000 kg/hald £, Bt , R EAHEFL 2 EREEZHEES ,
REBZEIEHRE , TREEDUSQEER 20 MR T  EREBEMAE 0 kg/ha , HIEZHEE
120 kglha , YR BFH=EARMNEATEY K BEEEZE. FMRSERNTREHERILERR
RTYS8304 ELEE 2 T ERFE , WERRTHEBHEERER , HEREHEZ2E,
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BT A

2002 FREBIDIZETIEER , ATYS8304 LERRAHBMA  ERREAGIEAZT LA 2
tha, = B# , BILHER B EHA 5 vhaRBIET 160 kg/ha ; BRFEHNERF , WEE , NEEE 1.5
mx4 m , #kEE 40 cm , LEFEFAENL : 300, N2 :360, N3:420kgha=2kAxXE , FLHEAEK] :
400, K2 :500, K3:600 kg/ha=2kREIE ; B. HFEEAZAEERLERFE_EARNEAS
BIEA=92— ; REBRINERL I LEpHE, ECE. EMESE. HXIMERE (Bray Nol ) . .
$5. 8 ( Melich method ) ., ., 4&. #@. $¥S8 (0.ANHCI) " ; BHF%K 21-28K , HEER , B
BABAERIREATE L, \ERBRES , YREFTAHRNBBRE, ¥REZERERME,
SRISMEE. B #. £, & & 5 W SEIFEY, UTHRESSESER  WERH
EEE. MBRREREE , RERLERTITEDSE,

i SR EERY AR

ARE TIERONER |, pHEKNTE 7.18-7.29 2@ , ECERIE 0.13-027dS/mz @ , EHREEE
1.1-1.75% , BB EERLITE 5.2-6.6 mg/kg , B S EHTE 245-353 mg/kg , BRMESENE
1286-1805 mg/kg , BRMHESELE 177-291 mgkg (K1), BRUEETEpHERKS , ECEYN
f£0.26 dSIMBEHEE , EHERER 2N EEEHEE , RMEHSERKER 7-12 mg/kg PZBEHE
B  ARttESSERKER 101-175 mg/kg Mg B HEE® * | Bear & Toth ( 1948 ) BALEHAE
MMEHEECEELAA 65: 1, ARMEFEBA AR 13: 1, St | LEETEEREIGE
BFEECHIIBREESHE K BFYMHFEEARS ; ARME S EL07E 636-945 mg/kg Fe , BRMHE
EE#1E 130-163 mg/kg Mn, B80S B4I7E 5.3-7.0 mg/kg Cu, RS EBHITE 6.3-7.5 mg/kg Zn
(£R2) , RRBIIE2LESFERE  WEEC TEERMARFSEBE R EEEHEY ;

®1 ARREEHETEME

Table 1. Soil properties of the different plots before experiment.

Treatment? pH EC oM Avail. P Avail. K Avail. Ca Avail. Mg
(dS/m) ) I (mg/kg) ------------------
N1K1 7.23 0.17 1.10 6.1 292 1477 291

N1K2 7.18 0.13 1.23 52 245 1286 177



N1K3
N2K1
N2K2
N2K3
N3K1
N3K2
N3K3

7.21
7.22
7.25
7.20
7.23
7.29
7.22

0.19
0.18
0.21
0.16
0.27
0.21
0.27
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1.33
1.20
1.75
1.18
1.48
1.20
1.68

6.4
6.4
6.6
6.1
6.2
54
6.6

283
263
327
259
347
288
353

1467
1487
1805
1369
1771
1474
1648

204
190
236
187
250
208
255
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2 N1= 300 kg/ha N, N2= 360 kg/ha N, N3= 420 kg/ha N.
K1= 400 kg/ha K,0, K2= 500 kg/ha K,0, K3= 600 kg/ha K,O.

REEmE  HWE L EME pH {E497E 5.80-6.31 2@ , EC {HAIE 0.15-0.23 dS/m 2@ , EHEEZE
2.08-3.08% , B MBS ELTE 7.8-16.7 mg/kg P , B MRS BHITE 247-383 mg/kg K , BT S
BT 1,163-1,373 mg/kg Ca , BEXMESEHE 228-278 mg/kg Mg ( & 3) , BB AT HEM L E; |
pHEMEMN 1B ECEME , ERMASENEE MBS BREREE RS LKA £ 600 kg/ha
VAR E; ARNESEREAREE T 1,280 mg/kg RIEZBEHERAF15 1,530 mg/kg BRI
#9250 mg/kg , MRILEHFBRE2ERES , ERFEAELAK 2tha, HEZENRTRE ; 1EF
MEZEMEMN, ARRLERRNER ; WEERDEEMMEES B0 186-219 mg/kg Fe , HH M
$EE B4 81-101 mg/kg Mn , B M S BT 4.25-4.75 mg/kg Cu , B RS EHE 6.25-8.5 mg/kg
Zn(&4) , Hod, f, WEEEHEERNEERE , AHESEMRKN 500 mokg Fe, BRILR

BLEHENRBIES,

®2 ARNSEEHELEANMSE, &, W, HSE

Table 2. Contents of the available iron, manganese, copper and zinc in soils of the different plots before

experiment.
Treatment? Avail. Fe Avail. Mn Avail. Cu Avail. Zn
(mg/kg)

N1K1 796 135 5.8 7.0
N1K2 746 130 6.0 6.5
N1K3 771 141 6.0 7.0
N2K1 922 161 7.0 7.3
N2K2 892 163 6.5 75
N2K3 945 149 6.5 7.0
N3K1 649 141 5.3 6.5
N3K2 797 130 6.0 6.3
N3K3 636 130 5.8 7.5

2 The same as Table 1.

®3 FTREZHALEAERHE LEREREME
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Table 3. Effect of application rates of nitrogen and potassium fertilizers on the soil properties of experimental
plots after harvest of yam.

Treatment?

pH

EC

oM

Avail. P

Avail.

K

Avail. Ca

Avail. Mg
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(dS/m) (%) (mg/kg)
N1K1 6.19 0.17%® 2.98 16.7° 352 1331 278
N1K2 6.31 0.15° 2.50 12.9% 383 1266 261
N1K3 6.12 0.16%® 2.35 10.0%® 353 1185 228
N2K1 5.80 0.19%® 2.73 9.2° 329 1163 234
N2K2 6.01 0.20% 2.68 12.9%® 311 1350 269
N2K3 6.28 0.18%® 3.08 11.5%® 312 1373 274
N3K1 6.10 0.22%® 2.08 8.5° 322 1337 272
N3K2 5.83 0.23° 2.33 9.5° 247 1183 250
N3K3 6.21 0.21% 2.85 7.8° 272 1358 275

Means values within column followed the same letter are not significant by DMRT at 5% probability level.
2 The same as Table 1.
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Table 4. Effect of application rates of nitrogen and potassium fertilizers on iron, manganese, copper and zinc
contents of soil in experimental plots after harvest of yam.
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Treatment? Avail. Fe Avail. Mn Avail. Cu Avail. Zn
mg/kg
N1K1 200? 972 4.25% 8.25%
N1K2 186° 812 4.25% 8.25%
N1K3 214% 88? 4.50° 6.75°
N2K1 2117 95° 4.50° 6.25°
N2K?2 208% 95° 4.50° 6.75°
N2K3 194% 95% 4.50% 8.00%
N3K1 200% 972 4.50° 7.75°
N3K2 219% 93? 4,75 7.25%
N3K3 2072 1012 4,50 8.50°

Means values within column followed the same letter are not significant by DMRT at 5% probability level.
2 The same as Table 1.

EMELERABARRTRETEL, \ERRAELETON , GREEEMZERTA. 8 #.

i, &, @, 4. . FSEZRREFEKE , ERSENTE 306-3469g/kg , BiZE 1.9-2.2¢9/kg
, HIE & 40.3-6759/kg , 522 185-23.1g/kg , S & 4.4-5.4 g/kg , # 191-242 mg/kg , & 419-573
mg/kg , # 15.0-18.0 mg/kg , #¥ 26.0-30.8 mg/kg (& 5) , AP RRLEZEF2HESEMES , M
EENREEEN 2215,

x5 TRAAHECEAEH LEERESSECRE
Table 5. Effect of application rates of nitrogen and potassium fertilizers on the nutrients’ content
of leaves of yam.

Treatment? N P K Ca Mg Fe Mn Cu Zn

O/Kg -m-mmm s e mg/kg -------------
N1K1 33.5% 2.2° 46.5° 22.9% 4.9% 210° 515° 17.5° 29.3%
N1K2 31.3° 2.2° 49 5 19.6° 4.4° 212% 491% 17.5° 28.8°
N1K3 33.1° 2.0 49,3 19.0% 4.5 201% 503* 16.8° 28.5°
N2K1 33.5% 2.1° 49.2% 20.8% 4.6% 2142 541% 17.8? 27.8%
N2K2 33.3% 2.1° 52.2% 18.5° 4.7% 215? 493° 17.3° 26.5%
N2K3 32.5° 1.9 40.3 23.1° 4.8 215% 573% 18.0° 26.0°
N3K1 34.6° 2.1° 67.5°% 18.5% 4.4° 1912 475% 17.8* 30.8°
N3K2 30.6% 2.0 46.3° 21.5% 4.8° 202° 419° 17.3? 28.5%
N3K3 32.9% 2.0° 50.2% 21.9% 5.4 2428 566° 15.0° 26.3%

Means values within column followed the same letter are not significant by DMRT at 5% probability level.
2 The same as Table 1.

EERBATHERELKESR
ERHECZES SR BREREMREA.
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B2 BABTRBRERAE, ¥REZERE
EEZETEHE AVHERSERNMEZAR CREHAKE
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2 29.0g/ky , BREZ 256 g/kg , HEZ 13.0g/kg , BXER , BREFZHEEL  HEZZHE
&, FRARE  REZHEE 211 gk TEEEREEZEE 2669k, ERBISETEEERZ
EHMRE K MEZHMEE 079k, THEEREEZ 1.79ky , ETHRHRFI9EQTBHZ
BR (K6, 7) ; MEHFEE 2879k RESE 4.19/kg PRI ARIREZ 258 g/kg & 3.4 g/kg , FE
RERPE, SEECEER. B #1E, ANEEERAR (K8) ; MEPHEE 376 mg/kg
REEEE 624 mg/kg R BIERAREE 2 317 mg/kg & 660 mg/kg ZBA K , BREHTE, £52281t
BHEE, SSERM, ANEREREERR (XR9)  MEFHEEE 16.2 mg/kg REFSE 31.9 mg/kg 7”9
BIERARE 2 13.6 mg/kg & 35.8 mglkg ZEA K , BRERP#E. S22 FEE, 288N,

ERLVBRKBE (XR10) ; ERCASENTE 154-204g/kg , BiSE 1.0-1.2g/kg , HEE 22.4-25.9
gkg , 528 02-04g/kg , HEEE 04-07¢gky , REEEZERRAN , HBAHREFEKE  ESEBE
BF5H , 858 35.3-68.8mg/kg , $HS & 7.25-8.50 mg/kg , $¥FEE 12.5-18.0 mg/kg , REEZEH XK
EREKE GEEREY  BERESSIEE (R 11)  ERPSSEH TR, TeEAtRR L
ZYNASZBILNER ; EEUERZEE 360 kg/ha X &L 500 kg/ha BIEHE , £ 28,300 kg/ha ( &
12) , REEEZREFEENKE,

*6 AHRLEAEHLELEETRPRERT. FSECXE

Table 6. Effect of application rates of nitrogen and potassium fertilizers on the nitrogen and potassium
content of leaves at the later growth stage of yam.

Treatment? Nitrogen Potassium
Green leaf  Yellow-green leaf  Dry leaf Green leaf  Yellow-green leaf  Dry leaf
g/kg g/kg
N1K1 29.1% 24.9 13.4%® 25.4° 27.5%® 17.0°
N1K2 26.1° 26.2 12.8%® 23.4° 28.1% 20.0™
N1K3 30.7% 26.5 16.0° 24.5° 22.6" 20.3%
N2K1 29.5% 24.6 12.4° 32.8° 30.2° 17.4%
N2K2 32.5° 26.5 12.4° 28.8% 28.4%® 24.1%®
N2K3 28.3% 24.7 14.1%® 25.7° 26.6% 19.3
N3K1 30.2% 25.0 12.4° 25.4° 24.8% 25.3
N3K2 27.1%® 26.8 11.6° 26.6" 26.4%® 24.9®
N3K3 27.3%® 25.2 12.2° 27.1® 25.2% 22.1™
Average 29.0 25.6 13.0 26.6 26.6 21.1

Means values within column followed the same letter are not significant by DMRT at 5% probability level.
2 The same as Table 1.

®7. AREEAEHLELERMEAMSECKE
Table 7. The effect of application rates of nitrogen and potassium fertilizers on the phosphorus content of
leaves at the later growth stage of yam.

Treatment? Green leaf Yellow-green leaf Dry leaf
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g/kg
N1K1 1.9 1.8 1.7
N1K2 1.7 1.6 11
N1K3 2.0 2.1 0.8
N2K1 1.9 1.7 0.7
N2K2 1.7 1.8 0.9
N2K3 1.8 1.6 0.7
N3K1 15 1.7 0.7
N3K2 1.8 1.7 0.7
N3K3 1.6 1.6 0.9
Average 1.7 1.7 1.0

2 The same as Table 1.
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*8 AHEEAEH LELERHNERT. E2ECRE
Table 8. Effect of application rates of nitrogen and potassium fertilizers on calcium and magnesium content
of leaves at the later growth stage of yam.

Treatment? Calcium Magnesium
Green leaf  Yellow-green leaf  Dry leaf Green leaf  Yellow-green leaf  Dry leaf
a/kg g/kg
N1K1 28.1° 26.4% 28.9% 3.1® 3.6 3.0°
N1K2 21.6° 25.9% 25.9° 2.0° 2.9 3.2°
N1K3 28.0°% 20.1° 29.3% 4.1° 2.7 3.4°
N2K1 24.6® 26.3% 32.8 3.8 3.9 4.1%®
N2K2 24.2% 30.0° 29.8%® 3.5% 3.6 4.4%®
N2K3 25.4% 25.0% 30.3% 3.3 35 3.9%
N3K1 24.3% 23.6% 25.1° 3.9 2.9 6.3
N3K2 27.4° 24.7%® 26.1% 3.0% 2.8 4.2%®
N3K3 28.8° 25.7% 29.8%® 4.1° 3.4 4.9%®
Average 25.8 25.3 28.7 34 3.2 4.1

Means values within column followed the same letter are not significant by DMRT at 5% probability level.
9 The same as Table 1.

x9 AHEEAEHLELERHNERE, HRECRE
Table 9. Effect of application rates of nitrogen and potassium fertilizers on iron and manganese content of
leaves at the later growth stage of yam.

Treatment? Iron Manganese
Green leaf  Yellow-green leaf  Dry leaf Green leaf  Yellow-green leaf  Dry leaf
------------------- mg/Kg ------------------- mg/kg
N1K1 297 282 358 617 574 604
N1K2 408 290 373 587 556 622
N1K3 284 274 376 759 615 638
N2K1 271 283 372 626 565 671
N2K2 281 262 374 667 573 595
N2K3 337 288 361 666 605 668
N3K1 329 295 363 657 574 591
N3K2 319 287 404 671 650 610
N3K3 329 311 401 690 575 619
Average 317 286 376 660 587 624

®10. AREEAEH LBEEBTRNERRE,. SEECFE
Table 10. The effect of application rates of nitrogen and potassium fertilizers on copper and zinc content of
leaves at the later growth stage of yam.

Treatment? Copper Zinc
Green leaf  Yellow-green leaf  Dry leaf Green leaf  Yellow-green leaf  Dry leaf

------------------- mg/Kg ------------------- mg/kg
N1K1 12.5 16.3 14.5 385 34.5 31.8
N1K2 133 18.3 15.3 35.8 33.8 32.8
N1K3 13.0 22.0 15.3 30.8 355 31.0
N2K1 13.0 18.0 15.0 36.3 29.8 29.8
N2K2 13.3 19.8 15.0 33.8 33.0 35.8
N2K3 15.8 17.8 14.5 35.3 325 30.8
N3K1 13.8 16.8 24.0 33.8 345 31.3
N3K2 135 17.5 16.3 39.8 323 33.3
N3K3 14.0 18.5 15.8 38.3 33.8 30.8
Average 13.6 18.0 16.2 35.8 33.0 31.9

2 The same as Table 1.
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Table 11. Effect of different application rate of nitrogen and potassium fertilizers on nitrogen, phosphorus,

potassium, calcium and magnesium content of yam tuber.

Treatment? N P K Ca Mg Fe Cu Zn Mn
L ———— mg/kg ----------------

N1K1 16.7% 1.1 22.9 0.2 0.5 68.8 8.00 17.0 DY
N1K2 17.1%® 1.2 25.0 0.2 0.7 38.5 8.25 18.0 D
N1K3 17.4%® 1.2 25.9 0.2 0.5 49.0 8.50 17.0 D
N2K1 15.8° 11 24.7 0.2 0.6 61.0 7.25 125 D
N2K2 15.7° 1.0 23.3 0.4 0.4 38.5 7.50 18.0 D
N2K3 20.4° 1.2 22.4 0.2 0.5 42.8 8.00 16.5 D
N3K1 17.7%® 1.2 26.1 0.2 0.5 35.8 8.25 16.3 D
N3K2 17.7%® 1.2 23.4 0.2 0.5 51.3 8.50 15.8 D
N3K3 15.4° 1.0 25.9 0.2 0.5 37.5 7.75 16.0 D

Means values within column followed the same letter are not significant by DMRT at 5% probability level.

2 The same as Table 1.

Y D = not detectable.

®12 ARERAEBHLELERERCXE

Table 12. Effect of application rates of nitrogen and potassium fertilizers on the growth and tuber yield of

yam.
2) Tuber length Tuber width Vine length Tuber yield
Treatment (cm) (cm) (cm) (kg/ha)
N1K1 105 3.72%® 131 22,500°
N1K2 103° 3.71® 143 27,300
N1K3 93? 3.73% 145 25,800%
N2K1 97° 3.79%® 149 26,400
N2K2 1042 3.79%® 139 27,300®
N2K3 99 3.70% 155 27,100
N3K1 103° 3.72% 157 27,300%
N3K2 08? 3.88° 135 28,300°
N3K3 110° 3.58" 136 24,900°

Means values within column followed the same letter are not significant by DMRT at 5% probability level.

2 The same as Table 1.

Vine length of yam was investigated on May 29, 2002.
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Study on Application Rates of Nitrogen and Potassium
Fertilizer in Yam ‘“TYS 8304’

Chien-Hua Liao and Koang-Chung Liu

Summary

An experiment was conducted to determine the optimum application rates of nitrogen and
potassium fertilizers for Yam ‘TYS 8304’. Dolomite powder at a rate of 2 tons/ha was applied
before base fertilizer, and cattle compost at a rate of 5 tons/ha and phosphorus fertilizer at a rate of
160 kg/ha were used as base fertilizer. A split-plot design was used, with 3-level of nitrogen
treatment as main plot and 3-level of K,O treatment as subplot. After harvest, the soil pH of
application of Dolomite powder at 2 tons/ha reduced 1.0 pH unit. Soil available Ca and Fe after
trial decreased by 250 and 500 mg/kg, respectively. No significant differences was found in the
nutrient contents of leaf tissues among treatments. However it was observed that the potassium
content of mature leaves of yam ‘TYS8304’ was higher than other nutrient contents and the
manganese content was about 2.2 times more than the iron content.

The nitrogen, phosphorus and potassium contents of dry leaves at later growth stage were 13.0,
0.7, and 21 mg/kg, respectively. There was no significant difference in the nutrient contents of
tubers among treatments. The iron content of tuber was 35.8-68.8 mg/kg, whereas the manganese
content was undetected. The total yield of yam tuber was the highest when nitrogen at a rate of
360 kg/ha and potassium at a rate of 500 kg/ha K,O were applied.

Key words: Yam “TYS 8304, nitrogen fertilizer, potassium fertilizer.



