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Adaptation Pathways to Climate Change
Ching-Pin Tung', Jung-Hsuan Tsao®, Chia-Yu Lin’, and Tzu-Ming Liu™*

Abstract

In recent years, issue of climate change was highly focused. But facing of the threat of
climate change, the government agencies and the adaptation planning teams oflen do not
know how to make the adaptation plan correctly, Under the uncertainty of climate change
and society development, it is also lack of systematic method and tool o help making proper
adaptation plan. Therefore, this study brought the methodology of adaptation pathways
under climate change uncertainty and developed the six steps of making climate change
adaptation strategies. from problem definition and goal setting, current risk assessment and
analysis, future risk assessment and analysis, identifying and evaluating adaptation options,
planning and implementing adaptation pathway, and monitoring and adjusting adaptation
pathway. Furthermore, the decision support tool, AdaptCAB. which is following the six
steps of making climate change adaptation strategies, was brought out to help checking
adaptation plans. It also provides the details of ¢ach step, the use of tools and outputs of the
adaptation six steps as a reference of making climate change adaptation plan.

Keywords: Sustainable Development, Climate Change, Adaptation Strategy, Decision Support,
Standard Procedure.
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{ifi HEHE (ECOWAS Regional Food Reserve Strategy, RFRS) 2% 3 08 £ 8 i 0 48 3%
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P+ TSI e F 1 M e oy -
* APTERR Fidi# i  pbsign e 8 R RO ATt 0 S 20 - B B O SR AT » (T8

! Ml Sty © APTERR is aimed to secure food security in an gency caused by temporary and
large-scale calamity. Therefore, APTERR is mutual assistance system to provide necessary rice to
rice-needy people.
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RFRS)E 4 B I B B A i 0 — » MR R IS ECOWAS [ B 3L
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A Study on International Food Security Mechanisms
Wei-Chung Chen'*

Abstract

The Asia-Pacific region is particularly at risk of different types of natural disasters which
result in reduced access and food intake. Moreover, vulnerability to natural disasters is often
maore critical 1o emerging economies and low-income groups, To address these emergency food
security issues and in response to APEC Leaders’ instruction to build an open, inclusive
partnership for the long-term food security of the Asia-Pacific region, Chinese Taipei has put
forward the proposal on establishing an APEC Food Emergency Response Mechanism
(AFERM).

AFERM is designed to be a cooperative, self-managed, risk-sharing, non-trade-distorting
and virtual multiple food stocks network for short-term humanitarian food aid. In tmes of
natural disasters, AFERM is to be used as a targeted and fully-grant form of food relief from
carmarked reserves (in-kind and/or in-cash) to be ledged by member economies.

Serving as a second line of defense complementing the existing humanitarian food aid
programs, AFERM allows for sufficient time to cooperate with humanitarian NGOs to deliver
emergency food aids to meet the actual needs of the receiving economy, In so doing AFERMs
would facilitate emergency food reliefs programs, enhance the resilience of the regional food
system and contribute to long-term food security in the APEC region,

Keywords: (Asean-Plus-Three Emergence Rice Reserve; APTERR), (Ecowas Regional Food
Reserve Strategy; RFRS), (Apec Food Emergency Reserve Mechanism; AFERM),

I Taiwan Institute of Economic Research,
* Corresponding Author, Email: d27302@ter.orgtw ; Tel: 02-25863000#523.
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A Study on the Construction of the Food Security
System for Adapting to Economic and Trade
Liberalization in Taiwan
Kuo-Ching Lin', Wan-Yu Liu®", Ying-Yen Shih’, and Hsing-Wei Lin®

Abstract

The significant rise of world food prices during the period of 2006 to 2008 has raised
the concerns about the world food supply and food security all over the world. Due to the
global population growth, economic growth in the newly developed countries. climate
changes and energy price increases, the risk of the disequilibrium of food supply and
demand has increased. Most of the countries in the world has paid great attention to this
issue and adopted related measures to mitigate this problem. The government in Taiwan also
constders this an important issue and elevates the food security issue to the national security
level and held inter-ministerial meetings to formulate related measures to counter this
problem. Since June 2010, the Council of Agriculture in Taiwan has consecutively held
several conferences related o climate changes, food security, agricultural development and
agricultural land, to discuss the issues and reached several important conclusions. Among
them, one of the important one is to strengthen the food security management system in
Taiwan. The objective of this study is to analyze the issues related to trade liberalization and
food security and to construct and strengthen the food security system in response to the
future trend of economic and trade liberalization in Taiwan and to construct a food security
management system under different food insecurity levels, and its related organizational
structure.

Kevwords: Economic and Trade Liberalization, Food Security, Food Security System. Food
Security Management System by Levels.
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A Study on the Private Sector Inventory of Rice
Jen-Yao Lee',Chi-Yuan Lin®, and Chung-Hui Chang™*

Abstract

This research aims at investigating the available stock of rice in the private sector, OF
all 9000 food dealers, 37 main dealers are selected by purposively sampling. This research
found that the available stock of rice, to the end of December in 2013, is 100,792.40 tons;
meanwhile, the purchase volume of rice is 251,105.90 tons, accounting for 21.22% of
private sector purchase volume. Suppose that the averuge inventory levels of other private
dealers are similar to the sampling dealers, we sugpgest the overall stock of rice be
474,986.31 tons. The estimated inventory levels of the remaining other 22 10 24 sampling
dealers, on the premise of omitting outliers, do not show great discrepancy from purposive
samples. The sampling selection of this study, therefore, can make sufficient inference about
the popularity. The survey cost on domestic inventory level of rice will greatly reduce
through this sampling method.

Keywords: Rice, Private Sector Inventory.
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222, FLRFERGTE ) B  EE  E FLF fAS
T ¢ SIS
e A EdE B [ TES

il LT ERar ; 3 P -
panEE gk CHERER ARG g AR

K 3.00 235 282 253 3.00 2.88
BT 3.00 2.29 76 241 2.94 206
s 3.00 235 2.00 1.76 2.59 235
B 282 158 242 1.25 2.18 1.65
Mg 259 241 1.42 2,76 206 2.1%
el 2.88 206 247 2.58 218 276
FL8L 1.29 1.82 218 241 1.76 2.9
FETESE 1.29 2.06 2.00 271 171 229
ik 1.00 224 206 1.82 141 1.2
UL 3.00 241 2 206 2.53 2.06
e 2.76 1.76 1.88 235 1.65 224
i 2.83 1.82 .00 241 2.00 2.65
e 1.94 1.53 18 282 1.63 235
PGk 294 206 2.5 230" 229 218
Hff 1.00 2.24 27 253 1.76 241
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Development Strategies of Potential Self-Sufficient
Agricultural Products
Meng-Sian Jhou' and Chih-Li Sun™®

Abstract

Food security is a critically important part of national security. The food
self-sufficiency rate of Taiwan is targeted at 40% in 2020 Based on dimensions of the food
self-sufficiency, production capacity, farmers’ incomes, and market demand, this project
screened out the potential self-sufficient agricultural products are soybeans, flint corns,
sesames, sugar canes, sorghums, wheat, and potatoes, and should strengthen existing coping
measures to improve the food self-sufficiency rate, In order to increase Taiwan's food
self-sufficiency and ensure food security, this project also makes policy recommendations to
increase the supplies and demands of the potential self-sufficient agricultural products,
Keywords: Food Security, Food Self-Sufficiency Rate, Domestic Consumption,

I Taiwan Institute of E ic Research, il.eom,

2 Taiwan Institute of Economic Research, juliesun@tier.org.tw,
L ling Author. Email:juliesun@tier.org.twv: TEL:02-258650004539.
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Table |. Physicochemical properties of soil before treatment,
filimisE M OHIEE & AT Wi Wi Sk

i F R

pH dS/m Y % kg/ha
A¥* 54a 0.1a 2.7a 0.2a 49a 348a 1563 a i6da
B Sbha 0la 2ba 0.1a 49a 410a 2.379a 533a
C S4a 0.1la ila 02a S6a 332a 1,664 a 330a
D 5.la 0.1a 27a 0.1a 117a 326a  1,797a  317a
E 528 02a 30a 02a Tha 318a 1.765a A23a
F 53a 0.1a 2.7a 0.1a 67a 3lla 1.577a 298a

* AT A E AR Fisher RO RE S RAERIERTE 5 %6 RS TR -

LAYV T TR R MR- K RSB b [ HE - () ARSI AR RS- A R - ()8
i A A - R -t B - (D)KTERIE - (BRI - (PR -

Fe 2. A [ R R e L A S -

Table 2. Physicochemical properties of soil afier treatment.
Mmpls WM HRE O EE WEAF Sk SiEEs  Sdlat

i A

pH dSim % Ve kg/ha
A 52a 0.2a 4la 0.2a 52¢ 2760 e 1481 ¢ 284 ¢
B 54a 0.1a 42a 0.2a 47¢ 308 a 1923 a i6ha
£ 558 0.1a 42a 02a 89 a 289 b 1,858 b 338 b
D 5.1a (03a 32b 0.la 923a 327a I,715b 332b
E 51a 0.2a 34D 0.la T&h 209 b 1604 ¢ 307c
F §2a 0.1a 34b 02a 97a 25l¢ 1.987 n 3950
[El# 1 -

A [l 1 B AR B AT A R 3 B - WRERR B A ¢ SRR O e
SRR R 56,445 O ¢ KRR B E AT 2,436 B ¢ Akl EHHE
P EAERE R Yy 2,148 207 - PR ERLERE 56,970 7T - WEEIREEIREE D R H
40.494 70 : BR{ERE B ¢ AR A e i A TR B Ty 42,210 247+ kS
ST 8 S LB Bt By 2,346 07 » R b SR e R P B By 2,344 20T+ TR
fF ot 46,410 7T « SEBIREG (EREEE D (R 29,934 70 ¢ ERfEEEE C @ BERETSEIR
Ao HES 2 BRI A R Ty 48,138 7« AR R OEE R 2,671 47« ¥
S AR 2,784 O - SRUEHE AR 47902 70 BEBEREREL D
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% 3. FlRlGTERIEEE R - SRR RlE ST o
Table 3. The benefit estimation of yield and production in different crop rotation models.

AR Hlbeaka) EERADL)  SEERHERRG(C)

W i e

i ol who
A 56445 2436 2,148 1853807 163.410° 35,000 56,970 346
B 422100 2346 2344 172820 161,410 35,000 46410 282
€ 48,138 2671 2,784 200312 187,410 35,000 47,502 29
D 3471 75,833 108,357 45,000 16,476 100
E 3,334 76,6082 106,357 34,000 4328 26
F 68870 3458 158,735 160,853 35.000 32,882 200

TlEE L.

* fERHE RS EEA AL 23 FEATET ¢ PRI ORI IS AR FTL 115 U R ¢ o R R TR
30 TEAPEL ¢ RN RTEEE R 102 SRR R - R AT

et 31,426 0T : GfEMAE D ARTRICHER E AR R 3471 & - IBUGIEE L
R 16,476 70 ¢ WH(ERREE B KRGUORE S A EFE R Ty 3,334 07 « SRR A e By
4,325 50 - BB ER (R D MREEAY 12,150 00 BRfEHEEL F @ AR RRRE S g O i A B
By 3458 22T BHET | EAMGE TR EOEB YR B 68,870 &7 PUOREAESE
32,882 ¢ + B8 BTERGFULEE D 2SR 16,406 IC « FAERRS Bl AL A E R A
FEREER LSS — M E RS R R 75 5 ek« TR It B R O« 5 B
FLRAG R - H(E TR N E R R E -
B
AL AT B R DL - B PERRORTS - 3 IR SR B ok By
i [ R A B R R L SRAY Y - BRI IREEEIAA I Ak R
Bl BT - S e B A - PRIPEMIETEY - BRI kRS
B R GRS S R SR T S B L R ~ 20 % FIEE 0T 9t
FHE M A f AR, « R BT BHEL 2 R RHE R SRS
W FEAICHE YRS R AR - RABRIRT A0 MR e 2 (e P B R Py 3 e - G
AR T R PR« IR RN - E R AT RO R R AT - R
FUEFR ~ Dk S i BB 1k - R R - SR B R T A A S A T
IERHERE - SR LRREHEREAT - {5 IV BEREX - FHTR
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S 4 ) S O LS S AT (FRFOFR - 1980 ¢ fF + 1981 ; STISE « 1988) - i
RN E  TERE b TR AR - R R R A T AR
B (BRI - 1984 558 » 1994 3 4%+ 1995) - ERATD SRS v 5 ENS E PR AT
el e — B tRMIE » USRI RS S - R A (R AR T B - i
PSR SE  ( B EA B ST P AT IOTER] » ERI R SRRy -+ T R RS e g e i
JEPERRTERIAN R E + S LOUEDT sCRARR SR (R B M BLTE A o - SRR SE R
FHiE « #hi gt G = (R $EFE (Raimbault et af., 1990; Coffman and
Frank, 1992; Decker er al., 1994; Swan et af.. 1994) + §RREESER A G RHEPI ol 4
BT + H A e (SIS G B B R S S R (Holderbaum er al., 1990; Utomo e al., 1990;
Myers and Wagger, 1991; Dou and Fox, 1994) o (4} « G {EHES i AP Ak al e
B D RROR I R R ORI K (Johnson et al, 1993; Teasdale, 1993;
Teasdale and Daughtry, 1993; Galloway and Weston, 1996; Yenish ez al., 1996) «

T8I (forage com) ZAHHEHEIE L2 B4 (com, Zea mays L) B —F4EF
AEHEY + SE 7R FLA A i R Bl 1T o R AR SR AR 45% 0 &
Pk B s 65-68% - FOR Ty B BRI « FEBLECE - DU H AR I R i
df - Byl TR G H B R AT 3R o BeliE kS (TDN) # 70%LLE -
FRASERIER AL el i AR FL B (Miller, 1984) = 75 46 FELICEE AR 5 BT BT e - 2
it 7 R (Al S SRR R AT BERE - BRI RS RIS HRE A A% - $ErE
RS AL R R R R S - R e ) SR A - BRI S G R A
PEHES « Hn LSS SR TR MRS A IR N Rk
ISR AR A R (RTRIEE « 1990  FF5F » 1994) -

S M - SRS AR A - DR S LR
B SRR T BT RS B SRR S B AR R — B RE T -
HREEY A RETRE T - R BRI S [ R R R - S
SR - HERS R A AR A S - DA R aEE A TN - MR
g o118 R R S QR o B A N e R R e S SRR
R T R R TR R A ¢ RO A O AR R S e e
e BelEE R E A AR TR AL B M RE T AR (R Y » WIS DR S i (IR 1 -+
B2 AN AT HEE B AR B R BRI 2 ok B (A R e -

FE Ll L - A R T R SRR PR R e A By
FA + FRACHR AR i - SN+ LABe & BRAL BT HR T A ) P e i e i
EERERIEAYIE R - R R R T (e P (R RS T R Ly, - ORI RIATE S E L
Ah e A N o R R T S MERT R R A« R A FE R A R i P
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Establishment of Environmental Friendly Crop
Rotation System in Northern Taiwan
Zhi-Wei Yang'* and Jen-You Jian’

Abstract

The purpose of this study was to use of environmental friendly crop rotation model to
achieve due to climate change and increasing food self-sufficiency, and to evaluate the
effect of rice and upland crop rotation systems on the soil physical property, fertility, the
density of weeds, disease and insect pest, and crop yield. To assess paddy rice and upland
crop rotation benefit for the best culture management method to farmers. The results show
the first crop season with no-tillage forage corn, and the middle crop season with no-tillage
green manure crop, and the second crop season with early maturing rice varieties, and
winter crop season with no-tillage wheat was the best environmental friendly crop rotation
model in northern Taiwan. The net income reached NT 56.970 dollars per hectare,
Keywords: Environmental Friendly Cropping System, Crop Rotation.

| Taoyuan District Agricultural Research and Extension Station. Council of Agriculture, Executive Yuan.
Zwyang(@ tydais. gov.tw,

2 Taoyuan District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan,
Jianjenvouidtydais.gov.iw.

* Comesponding Author, Email:zwyangiatvdais.gov.ow: Tel: 03-47682 168255,
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O R
1 {TEGTE R F A IR S R RS RIIFAE L taijy@rdais.gov.iw «

2 (TR R R R linhsuns@tdais.gov.tw «
3 TR AR R TR PR R B R chenhgtp@mitdais.gov.ow -
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R - [FIRFEA TR B PR R ST RO - ARRI FERT AR o
ErkzHENEZER] - DRk -

() BFERHEMNEER - B8 - HEFEEWNE - DR R -
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(5) EHUOHTEE Rk ¢ EEE AR EAE R - £ 2 mm R B
(St R B IR R AR - R R - DR (NOy
NH.) 2 2N SUEEIZER » 4 i5i= 105 BUBMBGEE R « 4% pH Dlk:
11 EC LUK 155 SRRIEENE - FIRSIMEE - PHAHE SRR
Walkley-Black iﬁﬂ]ﬂ”” .



66 P S e 2 e P e e BB 103 SR ISR S

Fo N TS SR PR G S A B ¢ SR R AR ¢ /TG O AR
USSP ATH  S R A AT - BLL L.S.D. (Fisher’s Least Significant Difference)
BIATE T test [LSEER MM P L A 0T -

F N MRS SR B R TR R A
Table 1. Amount of fertilizer application on the co ion and envi | friendly cultivation
system of rice at 15t cropping

i PRI (ke 0.1 ha) fEA TR ES (kg /0.1 ha)
B SR 29 88 20 SR 39 85 20
—if T 20 sk 30

—i# IR 5 98 20 IR 5 55 40
e T 20 A 30

F22, E{FTTEEATRTRS RAM TR S R o e it
Table 2. Amount of fertilizer application on the convention and environmental fiiendly cultivation
system of cabbage at summer cropping

HRER EABHES (ke /0.1 ha) TR (kg /0.1 ha)

i TR 40.4 T 80
HRRRAEES 44.6 RS 80
LR 8.3 Fba 20
HEETIIEL 400

—i A 26 i 30
Fiks 54 AL 10

—il TR 26 I s8R0
Gk 5.4

=B fifilEag 26 B |5 S0
S fkaf 5.4

B TEAER: 26 SR 1R S0
Bk 54

723 VA VIR AR BAR DRGSR Bl it
Table 3. Amount of fertilizer application on the convention and environmental friendly cultivation
system of wheat at intercrop

i TR (ke (0.1 ha) {74 (ke /0.1 ha)
HEHEL 39 87 40 EAREL 39 B 60
B i 40 A 40

FAL# S WL s
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fER

(—) —HiEKIELEFHER

101 SEAEFT — A RS (TR R B 2 1 24 BRERLCE - el H I 6
H 29 H = A B AT - {8178 R B A RO FIGR B B £ A A 130 kg (1.8%)
B R — b g R - BRI e W M AR - - F T
BT RS F RS 3,150 I - (HE A R RS H R EE 130
kg« BORTTREZ S2T EEURESIMRRIRIGH 02 7T (F4)

102 FHEFT— KRS (TR RARFIAEED) 2 3 H 4 HERFRTIF - fE s dem
oo WS- AR RS R - O ETRERE 3,154 ke IR TR
KT 3.3% ~ ORI AR 14.4% - ET-BIE KT 17.2% LB « BEEE - BB
— R R TR R R S S R R (Rl A B AR (FAT 197 T0) « R
A b - T BT R R RS B A PR R A B S/ - A R TR BLM I 1,450
I+ (B H AR 454 ke - BRGSO TR R AR R T AR 2.8 7T

FhEE R AT ACE « LIS IR STy = SRR A B b - 1Rk
HEIT 575 kg« ha' (5,9%) ¢

Fe 4, R — Bk AR R T AR B R R A A A
Table 4. Agronomic traits and production cost on the convention and environmental friendly
cultivation system of rice at 181 cropping in 2012 and 2013

W R f 0 BREER OTRE ER g

fizde] e
{(em) (em) () File (") (1) (kgha)  (NT/kg)
101 S —HE ST 9 %
Fornibaty 100.5 19607 158 £3.8b B33 285 70000 102
T 100.9 20,31 16.0 B8.0a B4 286 7220 104
AIEHA /R A 102 TF— AT 191 B

WRAE TSRS 943b  17.8b 65b  S43b 79.0b 206k 26100 233
TR A R RS 97.6ab 17T 693 SEOb  B0Mmb 2238 2700h 225
HRATE T AT R RS 97.00b 183ab Hdwb T09ab  B38a 215b 3.050ab 204
TS TR RS 02 213 G963 Tlla BA0a 228a 3054a 197

RS R A AT AT A R -
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(C)BEHEEEER

101 SERE H BRIk RMCRI s T T s 529 A 5 ESERD 11 19 HERMOR
ST - EIEHEE (228 ) BRRRIARES RN B TR 0 o T LU TR A
1% 1,206 TE/AET  {ERE RS 17 R EAIMES AL 3,670 ke (124%) « SUS A4
A SRS ATER G Ly 0.8 55+ 102 4ERY 8 H 12 HUEHT» 10 5 29 HiRl R - |
TEHEE (228 MHED) METREE BRI A BIRE 3,635 24F (103%) « BUS AT 4
TR S TTRIE by 0.58 T8 - IREER TS + LS A IR ST =
PR S FE BRI+ 75 H AN 7,305 kg » ha'' (11.2%) »

FEGEIE (FH B2 8 A« (e BURRs R T RS - Fie
R R USRI (%) LIRS GERUH) SRSER AT 100 ELET
TR PSR RERIL Y 7.5% B R 7.9 SRBOHREEE (2 6) + (HARHEE RHEE R
102 SRR E A S LR EHEES (&7 -

25 5. IR AR Bt T R Al 2 RSB 2 s

Table 5. Horticultural traits and production cost on the convention and environmental fiiendly

cultivation system of cabbage at cropping in 2012 and 2013
BRE e ok EER WERE OhREE ER EEEE
jidz MR EE feifEtn
(e} (e {em) {cm) (g} (Brix®) (kg/0.1ha)  (NTikg)
101 E e
PR 98 599 32 3R #05 53 2,963 79
BT 98 6l 319a 324 Lo 55 3330 7.1
EUA(T 102 SR BIE

HIH ARSI 234 502* 202b 300b  1.213b 46b 3307h 71
Eo GBS e 237 s92b 306b 300b 1599ab 493 3760ab 6.2
AL TARTTRAEGHE. 243 633 338s 338a 2028a  46bh  3974n 6.2
i TR S 244 s0Sab 3332 333a 1584ab 47ab 38204 59
" (e — W S P ] e YRR e U B -

#2 6. 101 4E B {FHEE BTG R T B 2 s e e |
Table 6. Situation of pests and diseases on the convention and environmental friendly cultivation
system of cabbage at summer cropping in 2012

RE R LT N
(%) (%) (61 )
RS 0.0 438 57
TS 0.0 75 79

RIS
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(=) = NBEEER

101 SE#FEANEERY 11 28 HlE C1F - [(RIRRHERFRT& « sohes e/ 48
R - B A R B + T R RN B AR R A B 53 Iy 2,680 B 2.630
kg o+ (O{ERSEEPEIR Ko o B |- - ETEIRIES METH 2 BL « (45 40 Ak e AR B B i1
FrARES AR 0.5 75 « 102 SRR o L by 4,259 kg - WUER H SITIRRBEHEATAY 3,452
kg (23.2%) « BT RS T AR 9.8 7T  GEIEF SRR ER S HETNAY 1.4 90 « § &
E Tt B AR R B AT RS by 1.6 7T -

SREER ARG DL S S R T AR o U RS B I - PR
HEMN 852 kg « ha™" (14%) ©
(M) FEBEEERA 25

FHEF AT S R P R B TR S0 - LUBER R RS- 2 R (i
AU R Hop DTS (kRS-H ) RN R 554,358 NT § / ha
HAc i B BRI RRR-HEE ) 507.031 NT$/ ha « BT8058 Ria-Hiis-8im
346,328 NT §/ ha » BRI (RES-HEE-ERTY) 319,816 NT $/ ha (2 9) » BIFERCA(ELD

F27. 102 S BRI AT TR s R e

Table 7. Situation of pests and di on the ion and envi I friendly cultivation
system of cabbage at summer cropping in 2013
R R R SRR
(%) (i) (fEF R
PRS- [ T 00 0.3 19
IR -0 T 00 0.2 L5
T S 0.0 .5 22
{7 - R A R 0.0 0.0 1.7
MR R A
F R, AEIEIANE R B RS B TR R B & B R A Bl A
Table 8. Ag ic traits and production cost on the convention and environmental friendly
cultivation system of wheat at intercrop in 2012 and 2013
o ] S TR T R T R AR
(No./m’) (cm) (Nopanicle) () (kg'ha) (NT/kg)
101 8L
R 158 8.5 20.5 35.1 2,630 14.6
T 175 92 22.2 RE 2.680 15.1
102 fEEEE
PR 228b° 1.0 54.3b 50.1 34520 1.4
TS lhla 1.1 60,00 475 4,254a 9.8

(Al A R R AR R
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SR EST R » FTLURIE R + TR AR ABRIES PR + 35
SRR B T A~ e o TR B R T BT
B LA R M P BE B 2 A T s B - L6 SRR B 51
AFE o DV RFRREMARG  RERNEUHATEE 4 IR TR R
S -
(B HEEE{ez R

AR EINTRR -+ BT B - 0 R — AR B (PR HE 228
B KR BRI 0 (LI (LR 0-15 om) EATMVET & RAERLA A
SABTRHCBIE VAT 26.2 gk 1860 + E-L (LT F 30-60 om) 7 EC (R 2EA
BEAI - DB RS R T 2R RS 0,16 05 m” % 0.148 gkg « Jahk
SR A T RSB S 148 pH 0~ EC {11 - REMARRAME A4 R
SUREI - BT RRHR L EIRIR Y - AR I £ o R A 5 R e
S TR 0 R TP R (2 10) -

e

0 o 190 B R R T RS TE 1 B 72 W B,
T 4 BT SO B I A R A ST oK+ B A «
IR RIS - FFIMBERTE T + LAALE SR FIR (RIS HL - R
BHRIE - BE AL » AR GLUR M BRI AR E 9 R (PR
P+ M B RIS A T 2 R B o A A Y
A B S SRS S L2 10 1T 6 BT 1O R e
(ERIERITE -
20, IR AN

Table 9. Revenue analysis of ion and envire 1 friendly cultivation system of cropping
in 2012 and 2013

A E HEk /| R
(NTS he) (N$ Trha) (NT $ /ha) (NT§ Ma)
BUFH RS CRFE- e AR 223,638" 96,178 L 319,816
IR R RS- 28 221,643 102,928 182,460 507,031
TS RS- R 234,401 111,927 s 346,328
T TS R RS- ) 236,706 109,632 208,020 554,358

*CREET R Uk B R AR LB SR SR (RS 100 5F 2300 JOART 102 5 2207 AR - H
1015 15,83 JE/ALFT ¢ 102 55 14.9 JEANFT « APSERIPEREES 101 E 30 J0O0 T 1 1025 30 58
N
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F 0. S ERER R TR R L R B

Table 10, Effects of ¢rop rotation and cultivation system on the soil characteristics in 2012 and 2013

AR s 0 EC oM =H O ONHY NG,
Ch#mT) i @sm'y (s/ks) (g/kg)  -— (mg/kg) -
101 i
AT TR0 034 18.3 0,84 6.0 7.0
SR E 102 £
0-13 IR TS 792 016 1696° 0,193 7.5 n7
e GBI 787 042 26.2a 0185 75 9.1
R AT RS 776 013 16.2b 0.198 79 1.1
T A TR 797 010 207ab 0173 74100
101 4
FRHIAT 08 .30 10.5 .94 55 5.0
FRAVE R 102 4
16-30 R TR AR 799 014 12.6 0,160 6.3 9.3
iy AR 796 011 16.1 0,155 6.5 88

R TR T.98 (.14 18.0 0.153 63 88
HRTT BT RES 7.96 013 8.6 0.148 72 8.9

101 4
BT 801 0,18 1.7 0,29 i9 4.0
FAIE R 102 1
3160 R T A A 815 016" 84 0.1485 6.l 7.7
iy WA ER AT 817 0b 7.5 0,108k 7.1 7.5
HRIE T RT A 815 013ab &3 0.123b 72 7.1
{RF T2 LS £25  0dlb 17 0.103b 6.1 7.7

[l BT A ) e PR R 2 AN

E RGBS B R R R M AR BTN, kT - BRI 228 SR - BRSTRRY
AR IE e E o (HLUMRTT RS G s i s B+ DL SRR e ki
M 575 ke - ha' (5.9%) + TELENGI0 3,647 kg« ha! (10.9%) + {E/VEEHI T 852 kg + ha!
(14%) » i B A Rl B R R MR L (9T B - ph A3 B B i B B A
WS - TREPMESIERR (B - EIER5E-HEE 228 B - B iEr R
HEAE e ) - DMET RS L pH (- EC - RS RETRE SRS L
I SR - RS MR AR - R (RIS ~ TR (N - TR B
SEdR) ol (BEER) TR R - FEIREETT S AT e RS
R A -
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Establishment of Environmental Friendly Rotation
Cropping Model for Agricultural Cultivation in
Central Taiwan
Chen-Yang Tai'*, Hsun-Shih Lin®, and Houng-Tang Chen’

Abstract

The aim of this study was to investigate the effect of rotation model
‘rice-cabbage-wheat and green manure’ on crop cultivation as well as environment, The
results showed the vield of crops with conventional cultivation still had significant
incensement than environmental friendly treatment after rotation, According to the
evaluation of two-year study, 575 kg + ha'' (5.9%), 3647 kg » ha'' (10.9%). and 852 kg » ha™'
(14%) were increased in rice, cabbage, and wheat, respectively. For environmental changes,
there were not significant differences in soil pH. EC, total nitrogen content, and organic
content, For the pest and disease happened such as rice-stem borer, downy mildew, black
rot, and moth in cabbage. and wheat border, there were also not significant difference
between conventional and friendly treatments. Therefore, in consideration of different
regions, different climate conditions as well as different agricultural products, the rotation
model of present study still required further long-term evaluation to create the maximum
income.

Keywords: Cultivation, Environmental friendly, Rotation cropping.
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Fig. 1. Weeds Lh&’n}.,l. in different  cropping sy:lcm-\ from 2012 to 20014, (A) sweet

Corm i same:; (B) 1 soybean: tC} mungbean-seshanias-sweet
(F) Job's tears

com; (D) wybean-buhbﬂmu:-swccl corn; (E) sorghum wh

seshanias-sesame,
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Table 1. Injure p ge of disease in different cropping sy from 2012 1o 2014
Your Y B & il E [
w01 SR FE itk - T G M - LS : W 2,
WEEA0.S)" O BEERNOS" R0 s R0 LS
101 BhtE i 2 L) A AEA HiEl AR 2
[SLETRDN S RO EHEMI0.5)"  WBIEW.S" A0 S’
TR o M e Mg LR i
s EBEEOLGY BEHELO) AECO" A0S EEEGS' S0
" wA0.5"
WS AR
102 BIE i L= A AEA el HWE 2
[SL TR ETHAELLSY WHEMI0.5)" B0 EWNIsE)" s
HER: R : - 1o ] Hg KL - i
wEELO" B0 SERRRO PRRES RS SRR
IREEE BTG A"
R A"
PRS0 2.5
103 bhiE 1A = ME BT AR HEE HIRE =
EIRi()S5) b5 FHER05)" R0 (2 R N = 1 (L AN
* o IR 1 (Same as Fig 1) 2 b BREFIEE (b disease incidence class) «
2 2101103 FH5HHERE 2 S 5
Table 2. Injure percentage of pest in different cropping from 2012 to 2014
Year Treatment
A B [} D’ 3 I
101 d FIE= FHEA 5 [ R w0

SHRIGRERNI. %) BHIRERIN2 4%)  FETEE2.00)

P EEE - FH T < FH ¢ e
100 SEEE GRETER  BRCEREMO.2%) EHLTHRRN0.2%) SR  FHCAEREN0.2%) R
0.2%%) 0.2%)
101 EBE T ¢ ey FiE= Al e e A
s FHERRME R — - BT R —
102 tedede FIE S ik g : B HLEE HLE
= = = ARG R PR 2 M A% -
[ H Hiw HH L = [
1024EETE ESMTEGEE Pl FHEUBAEM0 R SR 0.8%)  BHESREN0AY) SRV
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Fig, 2. Total water consumption for different cropping systems from 2012 1o 2014,
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e - Organie  Effecti Effecti b E '. Eﬁ'ecliw.nes
Treatment atter phosphorouns potassium calcium magnesium
(LS (1) (%) {mgke) (mg/kg) {mgke) (mglke)
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A 02 AERE T 008 688 1.89 182 232 1313 197
103 SEAEFIAIL 009 631 1.85 60 257 1483 208
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Table 4. Crop yield, producing cost and income for different cropping systems from 2012 to 2014

Value of Producing

Treatment Yield MNet income Subvention  Totsl mcome
output costs

e e tdollartha)  (dollarha) g Vv e
(AVEER R 16,727 194,647 16,667 107,980 107,980
(NSRRI 30279 - 11,607 -11,607 -11,607
(AVELTER S 1,430 301,450 86,667 240,283 45,000 255,283
(BYEFRIFd 16,800 195,227 86,667 106,360 106,561
(B)EFAR I 30,483 . 11,607 -11,607 -11,607
(R 1,807 102,383 56,667 45,616 45,000 75717
(O 9094 83,056 90,333 7271 =121
(VBRI 34,548 - 11,607 11,607 11,607
(CORTER Rk 17,747 206,033 86,667 118,366 119,366
(DYPREEE 1334 72,667 56,667 16,000 45,000 46,0040
(D)ELEREAIITT 20,113 - 11,607 -11,607 -L1,607
(DL RS 16,113 1865, 1800 B6,667 99,513 99,513
(EVF{FELRISE 2,103 52:592 55,000 2,408 24,000 13,583
(EVELTHREIEH 2 28,644 . 11607 11,607 11,607
(ERXTFRE 1227 104,000 90,333 15,667 15,667
(FYE 2218 143,836 55,000 9LKI6 90,836
(F)ST 1RSI 30,528 - 11607 11,607 -11,607
(FYBETFATNE 1.509 319,970 6,667 233,303 45,000 248,330

EE 0 LEHEA 117 A - SRS 224 TRALNT + SR SS TLANFT « BREL RO TLAEYT » ST 25 JROh T - WD
63 FLIELT
2. SN ERING ¢ (102 FEHE) 5 45.000 7T (102 SEED) ARANFEYE 24.000 70 ¢ (103 FEHD) SIS 45.000
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Table 5.Tatal net income for different cropping systems from 2012 o 2014

Spring cropping S pping  Falleropping Total
Treatment  Cropping system Net income Net income Net income Income
(dollar/ha) (dollarhay (dollarha) {dollarha)
AT T — R A — R 107,980 ~11,607 255283 351,656
BLAH A — RIS — 106,560 11,607 75717 170,670
C MR — RIS — R 1277 11,607 119,366 100,482
D.H T — ERATEET — Bl Rk 46,000 11,607 99,513 133,906
ERLE#E — IS -1 13,583 11,607 13,667 15,643
P — BRAET R — BIa 90,836 -11.607 248,330 327,559
3E ¢ P SR EERE (B 45,000 TS - SUFTEEEE 24,000 TEANE - SR
45,000 70/
e

i E ik - e e o - BRE D B E - HUSEEE (EC) 103 #8101 §35 10l
B HEEHETT S MERRE E B F W LTS A B C B D SEINRBEAFEE Tk
il L e o SR B IR - i RO BT 5 5 BRI B BRI - b R L
AR (FEP KB RD) LUBRER A ¢ T R - RN AR 1A 11,729 TR A
R = AR B LR (EAHRR 240,283 T0/ 25 E S - BRIl AR 2 ABH R
— MM — SR 2 BTN 351,656 Tl S o BRE FOETT - #EIEHITY - RGE &
EEVRI Ak 327,559 T2 =

2ENR

EREEUT AR - 1995 - SILPEPTRES R - Ael « PR -

FECH - 1992 « PHEGIRER D B EE R R 2 B A - SR B R IR R A
- 28:23-37 -

SRR o SESCE  EAGHE ~ #E LA - 2007 o BRIEACT B AR EE LI L AT 2 O - BEVTR Y
SR TE MR - 49:40-55 -

SLAER ~ R - 2006 - AT AR RS R 2 0TSE - SRR - 93:235-245 -

BEE T ~ B9 - 1995 - FREIRRIEHIE 2R fpAcRa b e 0 B - (B A R R B o e 3R -
1110 -

ARG » FBEAT « 2000 « GfEATIENYRLNT « FESE - REGRUUGER] - SRR - 4403 -

Uchina, H,, K. Twama, Y. Jitsuyamaa, K. Ichivama, E. Sugiura, T, Yudate, S, Nakamura,and J. Gopal,
2012. Effect of intersecding cover crops and fertilization on weed suppression under an organic
and rotational cropping system |, stability of weed suppression over years and main crops of
potate, maize and soybean. Field Crops Res. 127: 9-16.
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Environmental-Friendly Mode of Upland Crop
Rotation in Chia-Nan Area

Bi-Lian Chan '*

Abstract

The purpose of this study is to evaluate the effect of upland crop rotation mode on the soil
property, fertility, the density of weeds, disease, insect pest, and water demand and crop yield. 6
crop rotation systems contain: (A) sweet cormn-seshania-sesame: (B) sweet com-seshania-
soybean; {C) munghean-sesbania-sweet corn; (D) soybean-seshania-sweet corm; (E) sorghum-
sesbania-mungbean; (F) Job's tears -sesbania-sesame. There are 6 treatment in the program and
the results are summarized as fallowed: The weeds of t (C) was the highest 5,143 kg'ha
in 2012. Army worm harmed 0.2-0.8% in sesbania in 2012-2014. Sweet corn harmed by maize
dwarf mosaic disease 8.9% in 2013spring season sorghum harmed by corn borer and stem miner
for 8% and 10% in 2014 spring season. Mungbeanand soybean was harmed by tussock moth
account for 5.2-7.8% i 2013 fall season The net income of sesame was the highest (NT$
240,283) in fall season. The annual net income of treatment (A) was the highest (NT$351.636).
The treatment (A) had the lowest the water demand 11,729 (m'/ha).

Keywords: Cropping System, Total Water Consumption, Annul Net Income.

I Tainan District Agricultural Research and Extension Station , Council of Agriculture, Executive Yuan.
* G ponding Author, Email:blchani@mail.tndias.gov.tw ; Tel: 05-3792060#16.
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Establishment of Environment-Friendly Systems in Rice
and Upland Crop Rotation in Hualien and Yilan Areas
Der-Fa Yu'* and Su-Szu Yang’

Abstract

The aim of this project is to establish rotation planting models suitable for farming in
Hualien and Yilan areas that are friendly to the agricultural environment, and are able to
improve the value of crops and to increase the income of the farmers. The model in Hualien
area is rice rotates with upland erops. The model in Yilan area is rice rotates with green
onion, upland crops and green manure. The productivity of both traditional and eco-friendly
planting model {application of fertilizers and pesticides) in soybean-rice rotation and
corn-rice rotation adapted in Hualien area were about the same. The productivity of both
traditional and eco-friendly planting model in soybean-rice rotation indicated no significant
difference on yield. in comn-rice rotation traditional cultivation planting model corn grain
vield higher than eco-friendly planting model, in soybean-rice rotation and corn-rice
rotation traditional cultivation planting model rice grain yield higher than eco-friendly
planting model in Hualten area. The model in Yilan area is rice rotates with green onton,
upland crops and green manure, Experiment on rice rotates with green onion was made in
Sanxing township, Yilan county. We cultivated rice on first crop, and sowed green manure
crops marigolds and sesbania on second crop this year. The investigate results indicated no
significant difference on yvield, occurrence of rice blast and rice sheath blight disease existed
among tests. Then we planted green onion at 2013, The results showed that there is no
significant difference on first crops among tests. But the yield and herticultural character of
treatment were better than the control on second and third crop. At 2014, éar we cultivated
rlee “Taikeng No.87 on first crop, and sowed green manure crops marigolds and sesbania on
second crop. The investigate results indicated the yield of reatment were better than check,
and no significant difference on occurrence of rice blast and rice sheath blight disease
existed among tests.

Keywords: Crop Rotation, Rice, Green Onion, Corn, Soybean.

I Hualien District Agricultural Research and Extension Station, Council of Agriculiure, Executive Yuan,
dertayni@mal hdais, gov.ow.

2 Hualien District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuoan.
yangssi@mail. hdais.gov.tw.

" Cormresponding Author, Email: derfayuiamail hdas.gov.iw: Tel: 038-521 108£290,
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Establishment of Rice-Feed Corn Environmental
Friendly Crop Rotation Model by Application Green
Manure

Shang-Hu Lin'* and Lee-Ying Cheng”

Abstract

In response to the impact of climate change on the feed comn production and existing
farming systems in Taiwan, applied different feed corn varieties with environment-friendly
cultivation methods, planned for 2-years a round crop rotation patterns. The rotation
patterns focuses on paddy field and dry land rotation and green manure application. The
results showed that compared with the control, green manure application can reduce
chemical fertilizer usage to avoid acidification, improve soil phosphorus content, reduce soil
EC value and slow down soil salinization. Soil fertility maintain and cash earnings of crop
rotation for the assessment index, rotation model B is the preferred mode of rotation. Model
B first crop season Rice —second crop Green manure —winter crop late variety Feed corn
(First year)—first crop Green manure —second crop Rice —winter crop-I carly variety
Feed corn (Second year),

Keywords: Environment-Friendly Cultivation, Green Manure, Feed Corn.

| Taiwan Seed Improvement and Propagation Station, Council of Agriculture, Executive Yuan,
linshig1ss, gov com.iw,

2 Taiwan Seed Improvement and Propagation Station, Council of Agriculture, Executive Yuan.
Iycheng 1 111 gmail.com.

" Cormresponding Author, Email: linshiaiss gov.com.iw ; Tel: 04-25825450,
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Table 1. Effects of different treatments on the vield and vines weight of sweet potato.
i LR AR BREER  BeRR
(kg 100m™) (tha™) {tha ) {tha)

1A(1Y 128 17.5 12.0 6.0
1A(2) 91.6 15.1 I13.5 67.3
1A(3) 75.5 126 13.0 65,0
1B(1} 574 &9 12.8 64,0
1B(2) 39.0 6.5 14.5 725
1B(3) 320 6.0 138 69,0
1C(1) 65.7 10.6 13.0 65.0
1C(2) 392 7.1 15:5 775
1C(3) 333 6.2 13.0 65.0
2A(1} 116.4 17.6 143 71.5
2A(2) 26.7 153 13.5 67.5
2A(3}) 67.5 109 14.5 725
2B(1) BB 13.0 15.8 79.0
2B(2) 28R 54 16.3 81.5
2B(3) 34.0 57 13.8 69.0
2C(1) 70.8 10.5 15.5 775
2C(2) 0.7 5.7 16.5 825
2C(3) 442 7.3 15.5 775
3N 149.8 215 14.7 T35
IA2) GE0 10.7 14.5 725
IA(3) 70.0 113 14.9 745
3IB(1) 67.3 112 12.8 64.0
3B(2) 333 6.2 16.4 ®2.0
3B(3) 320 6.0 17.5 875
3G 69.2 102 13.5 67.5
3C(2) REX 6.4 112 o0
3C(3) 42.6 7.6 16.8 #4.0

23 i e R -
AvBC B 2 AIRRE « $HR 2 JOT PRI | TR -
(1) (2) 5 (3) ¢ HhiEL 3 88 » 00 10 B 31 35 -
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Table 2. Effects of different irrigation on the yield and vines weight of sweet potato,

e TrEEER ? HaEs Fl et

e (thal) AR (thay e (0. 13ha)

| 994" 100 67.3b 100 222

2 FEipiET 11.6a 1172 75.4a 112 248

3 YRR e 10,6 107.1 76.8 114.1 51.7

23 KRR A SUR R R e R

Table 3. Effects of different tillage on the yield and vines weight of sweet potato.

P HEER ppemw  BOER
{tha) (tha™)

A HER 2 13.9a" 131.1 69 4 91.6

B FEE 2 AU fERE 11.6b 109.4 4.3 98.0

CHHEL | e Pamk: 10.6b 100 758 100

#2 A A (A SR R R o R

Table 4. Effects of different varicty on the yield and vines weight of sweet potato.

& g i AR FE

i} (tha") AR (b [ 358

(10 3 %E 13.40" 163.4 69.1b 93.6

(255 10 57 8.7h 1061 76.6a 103.8

(3)56% 31 R 8.2b 100 73.8ab 100

tLSD BUEETEIERTE Yok e A2 M AN EE -
Means values within column followed the same letter are not significant by LSD at 5% probability
level,

%2 5. HkeE SR E R T

Table 5. Analysis of variance for the yield and vines weight of sweet potato

B FIHTEE R s
HEREE 2 N.S. *
BRI 2 - NS
nl."ujﬁ 2 ik =
MR 4 N.S. NS,
HERE < S 4 N.5. N.S.
B 4 N.S. NS
HEE PR 2 SR 8 N.S. NS.
#Eat 26

#* + *Significant at 1% and 5%level. respectively.
N.5.: not significant.
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mg ke Mg:92-95 mg kg + % R RREEE 2 B0 SR — B0t - Al S EE L4 pH 5.5-5.6 -
EC 0.078-0.081 dS m™' + OM:19.6-20.8 g kg’ + 185 P58 Kg ha' » K:85-104 mg ke +
Ca:393-403 mg ke + MpO:89-99 mg kg + 2% BERISE G2 B A AE —80E -

HERE AT MBS S S I K Mg SREGERL kR E
(2006) FRE5 5 H IR0 0 G g i AR 1 R RAOTE 12 - SRR PR R T T e B A
B WA RIEER R R R LR R RS E (S - 1995) - -
B EC A 0.07-0.08 dS m + £ 0.26-0.6 dS m™' 20y #EE - R R EEE
el =87 (19T)MFFEEH +k=1:5 4 EC (1 0.5-1.5dS m™ » BHEME A GEELE
M8 - B MERE S RSER 30 g ke’ SUEPENBERENE - LUBSES
FEE S MR RIS R - RS R - SRR R R R
HEM S R B EEAFTRESER (5 1999 ¢ THIGE - 2005) - Hp KB
WITHE TR « FCRHINHE AN BT - SR -

e 6. EMM AR B EE
Table 6. Effects of different irrigation on the soil fertility
Bray Mehlich Mehlich Mehlich

A [I[-‘:";, {E;S{;l?: lg(::(l:Il nol P no.l K |:1I|:-.I Ca no.l Mg
my kg

il s7at 0.078ab 203 Ta 100k 4293 102a

HEIEE A 5.4c 0.088a 20,30 Ta 80 382a 90

R 5.6bh 0.073b 19.4a Ga B5a 399a H7a

284 s5.68 02606 =30 11-50 30-100  S70-1140  50-100

2 7. FEEET N I e g
Table 7. Effects of different tillage on the soil fertility
ot BCs):  OM Bray Mehlich ~ Mehlich ~ Mehlich

R (1) o —_— no.l P no.l K no.lCa  nod Mg

kg ha
PRS2 g 5.5a" 0.084a 17.8b 6h 8lb 422a 92a
FIFRL 2 et 5.6a 0.073b 21.5a Sh 1035a 413a 5a

FHEE | e 5.6a 0.081nb  20.Ra #a 89ab 376a 92a
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# 8. AElGHER LIS B
Table 8. Effects of different variety on the soil fertility
Bray Mehlich  Mehlich Mehlich

pH  EC(1:5)  OM

ihfiE s : no.l P no ! K nod Ca o onod Mg

o (1:5)  (@sm’) (gke!) A ‘
(kg ha' )

Bkl 3 B 562" 0.080a 19.6a fa 104a 403a 9a

G 10 i 5.6 0078  19.8a 7a &5h 3933 89a

31 5.5a 0.081a  20.8a 5a &7ab 401a 99a

* LSD BB HISRERTE S0k i S
Means values within column followed the same letter are not significant by LSD a1 5% probability
level.

R

8 3 EABETER L R AT T MR {PRERREE - H A BT - DI
S8 P R R P REOYAESR - ORI R AL A U e R L e T e
ECE#EE 2 K frRE Rl A

SER

SHFEE - 1978 LERRENEE - Rt AT i -
FEFRHI + 2003 - dfEUTIE MBS « BN« 230:08-31 -
FAEHE - FERLHE - 2005 « JRAARES T B IR I [ H IR B I B L BT - IR T
L R 2 R i g - S ¢ BT SRR - 97-104 -
FAEHE - 2006 = b0 S EH - BAD AT - bR S R AR BT R R 59 B - BRIEINR T
BB R R G WL B RO LI -+ 4756 ¢

Mﬁjﬁ » 2008 » —HFEERERI BRI AR AR IR S A BT - LA IR T A - T -

kb -

R PR - 1995 - BEIE G AT AR SRR TR L - L IERAE - 32:300-307 -

AL + 2004 - KT 5 5 G BB B U T I LA - B SRR SR -

Pl EES = 2014 « A REEERZURT L0 P I N A e N - BRRE
B

BT - B 0 2004 - G ORI I B P A HE T - B PR B R R e R
R - 254;26-33 -

RS ~ HERHG - SIS - 1998 o SGTFEE R LRI D R - e B S TS e R
Hbifi o LA . 2646

EEIE « 1999 « B S WAL (PP e B RO B - MRS BRI TR R R B RE ] - SR
ifi ¢ e R A -
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Establish the Low-Input Cultivation System of Sweet
Potato in Northern Taiwan
Chun-Chao Chuang'*

Abstract

The field trials operating at Taoyuan County Township, the main purpose is to conduct
feed sweet potato provincial industrial cultivation of low-input technology the northern
region. The results showthe plows secondary plot and plastic hose sprinkler 21.5 t ha™ is the
highest yield of Taoyuan No3. Theirrigation method was rotating sprinkler 11.6 t ha! the
highest yield. The tillage method was plows secondary plot 13.9 ¢ ha' the highestyield.
Taoyuan No.313.4 t ha”'was the highest yield, This experiment yields low reasons was due
in August and September typhoon flooding. Another ridging soil preparation costs NT
20,000 per hectare, This test is less ridging treatment; high yield about 3,000 kg of sweet
potato. The NT 10 per kg, totaling NT30,000. The cost of site preparation and cannot cover
the loss of its production, The test temporarily recommended potato planted in plastic hose
sprinkler with plows secondary ridging is the best way in northern Taiwan,

Keywords: Northern Taiwan, Sweet Potato, Low-Input Cultivation System.

I Taoyuan District Agriculural Research and Extension Station, Council of Agriculture, Exécutive
Yuan, chuangfatydais.gov.ow
* Corresponding Author, Email: chuang(@tydais gov.tw: Tel: 03-4768216#330.
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& P AL 17 FRARIAZ BHE S B R A F A8k
LY E& 0

LR '

E3

1 P B | TR R R SRR S, o IR R R R A R L
BTN B S AT SR A S S R S T ST S T
RS RS T TR R B el e B - 37 65 (R S e R B I - B & AT+ FEE W
PR T R i R RE PR NI + & B LM PR S LT - RS
Fill 17 SR T VEHERE 5 (EFERL ARSI 5 187 R EINER (02 90+ 150+ 210+ 270
kgfha) « WAL 50 (EERTERAE - 4T AR - BbEPE R A RSP 2 o
BB LR  ETT 101-103 T 6 M AREH R S IR A A - &
SRR fERTEALAR o R I BT A A R A R T - TR e
FrP R O R Y SR B A BB, ¢ EIRARAEAE Ty (PFP) B SIS RN -
HEFH 90 kg Niha THHER A0S S (210 270 kg Nrha) < ISR MR mE RS0 -
il AN - SRS TRl 17 B SRR A S aT SRR R B A Bk FREH B
FEEh LT F R R A B A 15 A e A B AT R A - IR S
LS T R R R T R M SN SE AR T A s o AL 17 BE RS R0 ARk
b DT A R R P U 45 o e B -

RRSEES - Ml - LR . BURIATEGE -
BIE

I 7 o A R S PR RO BT AR BTN R EANED - R ELA
A UCR R R A R - e RO AR RS T
EE BRI A B O R ET Y (Sakai er af., 2003; Nakano er af,, 2008) = [ = 8E
opt e LB AN R SRS L T B R RS R R B - R R
ot R SN R S 1 = 2 U N AT T o 1 e 5 A P S R B 6 2y
ERRE o R ¢ SEERE A S RIS Bl - i ch B Y SR SRR e TR
e AT M R S 08 B (R SR RO (R A R ¢ (RSB MR R S @&
A SRR S - SRR (FEIElE - M ch BT B AL) o (B RS

| TTEET AR i B S AT B S (L8R efchiang@tari. gov.tw
* EFAEHE TS ¢ cfchiang@uari.gov.tw 3 TEES ¢ 04-23317404 o
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S [ e 5 I ) P o e P T e P 2 AR AR A R/ R 8 R HE RN R e i

B e R AU o B S v S e T R DA S oAt 2 T R O P A (R I Sy g B2

W E BRSO - AL AR ok - 2008) - ECHREETRN SRS

AT B+ W - | TR R 2 R o S SR BT AR R RE LI ¢

(—) I BEDY T BR T R P i A S RO B + IE R AR A S R
BRI E ARk P @ S LRI BRI AR E IR EGE « Bo R Al R e H BN
B RA R TR R B T R A -

(=) PR R RS B B R 1 - AR SR RSN R TR A R
B AR+ AL SR W DR R SR A -
PSR DU R R A AR DU A, - e B S O B s R R H i - Bt -

ARFFEAE HE R A F R T B B R G Pl T SR AR R R R

LRERE A - HAGRIE R AR « BUHURE - BAIRE R o & A & - LR

] P R T SR R T SRR i A R e e - (RISt AR
FIF 3 2 o S L 0 P AR B LT+ LR RV e R e 2 WL L iR e 7

B A S RN B AT -

1 kg ) ¢ Hop AR L A A R o ERTERCE o R L
S (R IR Bk R - S E R B 25 PRy PR F B UL (s L BERY - JEeh AR EL M
P Ay e LR e SR R B R U o (R o R
S R R - TR R R A R A - R L - R
BLE T b AR TR A T BRI R AR+ R - R HHEHE Y
LR E T AU B AL (Indigenous N) + T2 L EBEEUR (Soil supply
N) o SEetaE B ra Ay EIBE - MR AT AR B0 Bk et -

- FE A S B AR TR T < 75 PR AR T TRYRR Jeeh + M2 B R (L
BE - iR SHEEEE LR TR - BRI R EE R R
R E TR ¢ (R - YEST R KRR - ETEN R
* HESE SR B R 0.3 SHTE - HEEEEERARCE o HITRATRE ¢ (1) fEHR
BRI ¢ R AYE RS - MR - SRR E SR A sk 2R
PRERIBHFE B ML) + (2) (LU SR B T e - B T
T R e R A R A -

LZERE Vopin

101 FREE 102 fFAET T RETy PRl 17 Bk iR R R B 103 fFETT 6 (M ThAl
17 SRS Sh B el » BRTEREE Iy - 103 4F o [EHEMGESRAL =i R Rk

(]
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HUEFEBHIAER - ERHRREETRE (IS AR BAFRLHD  FTRTL AR IRIERERR 5
EIPE L) AFTEEGEN (B4 ek R BT R 1) Bld R
SERRCE) - AEEEER (rEaREEER AT i - BRER (R
FLEFRE ) o EUIESEHER 0 - 90+ 150 > 210 > 270 ke/ha 55 5 8 - IR AR S IR R TS
FERAT « sr888al (— PR AT 15 KR IRIFRERTE 10 ) - Beasr 58l (—ifE
FEhiis 30 ORI AR R 20 ) « ShPESHER] (—HATERE R Se-T0 ORI HATEES
Witk 45-53 K) FEHE « A EES P BMEAZ 2520+ 15 - 40%E 40 - 20+ 15+ 25%
i o EEERAEAH R « ARSETEATHEITIEGT 12 BIZCHIRR S - RIRGE —HRat BHa e
BIRE (TNGAE B S AR o ST BB AR RS - B SRS A B -
(—)REEHE -
(7R FERk R Rty B0 &S00 & Sl R S S R R fa i 2
(2) SB T (BB ~ 40~ I ARAT AU TS
()EEFI R SE 2% (Dobermann, Aer al.,1999)
(DELFE%EE (Partial factor productivity of applied nutrient, PFP)
PFP=Y/F or PFP =(¥0/F) + AE
(2) MR R (Agronomic efficiency of applied nutrient)
AE=(Y-Y0)ForAE=REx PE
(3)AEEFIFEEE (Internal utilization efficiency of a nutrient)
IE=Y/U
(4) 4B R (Physiological Efficiency of applied N)
PE = (Y-YOp(U-LD)
Fooftsr (IBF) fiefdt (keha)
Y FESRFTERIIEE R (kg/ha)
YO ISR (FRINYRE R (kg/ha)
UGB E BT e (g M Bl PR e i B ] (keiha)
U0 G0 T R e (4 pR s M b [ O iz P BT &t (kefha)
(MRt Hrik
FABEES A STATISTICA 9.0 #5148 (StatSoft Holdings Inc., 2009) BT
BEATATAT (p<0.05) « PR RR BN EIP SR )i 5 -

FERHET R

MEMRET FEAEER BN EBRNE
AEAIENE (103 5F) ABSTIER 101 SR8 102 fE—HIFE M =R - Bl E - 5/
Uil FRALHT - R R T B o 1A FE T [ S e P B 5 el 17 KR
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T A DT A S T T S PEEET LE + 100 BB 102 SERR 4 I — U b L R Tl A
BRI AR AR I ELSE RS AE ] St A S S I e 1 v - i B 102
FEREE 101 ALY 25% « RO HLERGEROBIAR - — IO BRI B R T
LR HEEAEYE - REaE R R R R EE 0 1 - RE SR 7
e 7P R o L L T O o 50 B B G < D A [ A i PR o i R 0 R
oY - CEH W = R A E R E R — R EHERS 7000 kg/ha L EAYkESE BT E S E RS 27% « B
il 17 AR ST S L e i -

101 HEH] 102 SF— R EaA B b o 05 5 B 5 o 8 e b 3 [ R AH R S AR ] - (Lt
RERSIA R R R S B R R - RN P R R I B S R R
AR B 102 SRR FREER NS P EGRE (P <005) -
101 SEE R E R A R - (B -

101 W EG AL 17 SRR » S Sl a3 ER B R e
it FE kP T 38 A St T+ A7 2 R R B S AR A | - TR A A B K R R
A REIEIY A R RS R L > S e > BRI R - FE B SR R
1 e+ (LR i 2 S T o R AT e A L - MR T R R S g S AR
HEE AR SLEHERAT 150 kg N/ha BF —FURT 88O &5 v o (RS ot L (e S g 58 | LR 4 56%
LA S T AL = 0T T T 5 4 B e A P 0 i A bn e R 8+ LB b b
o S SR E RS E L 270 ke N/ha B - BEEIETRELL 210 ke
Niha + {ELRE (i SR AR A L -

TEEEEAEHNAFERRNEEE

7k A 550 3 AL o P R B B P T SRR BRI R MUSRERAR L kR T
A E I R b O E R N - DUSERY - SERSFO » RASME SR R KTE
EHEOT AR - BN (EN) RS RS RORBRLE AR E S
EEY RIS IR B AR R - BRSO C B S ) BRSO
AETERET - MOV SR BT R - AT A AT R R e T B R R
TReb ) o BT 42l AN Y G 2% R R B L R S AR R - S fe] S e R R
FEGTEE - A1 2 B R AR R R R R S RS LR E R RS
Y 59.5%ER S IR LS 72.9% - ] 270 kg N/ha 2 EGIE 49 2%
LAY 70.9% (H B A B ch R E RN R R R SR AR (87.7%)
HiMH 270 kg N/ha AUREEE (82.1%) thEgEpits LadE MEElE (80.2%) SLHEIE 270 ke
Nrha A9EREE (76.7%) =

TREAREREHREARNANENEE
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101 5EFT 102 SF—JHEEPRI 17 SRR 6 (B SRR A S i
AUPAEE (PFP) FIBSEMEE (AE) (5SS« DU 2 BB 3+ At 101 fE8 102 Y
PFP G FEEHEAATANE] (p<0.05) + {1 AE BFTERINTER - SR HsE B s utEn
(Indigenous N supply) FsFRERE KRS E BoCEm B S b 2R+ -

g e igg] @E]@
e J— . e —
e T e e B T

[ 1100 RO 102 SECE)—HIfES TRl 17 S ] S SRR 6 R E el
2 B R

I I r e
e e, e e

[ 2. 101 SECE 102 SEGE) ISR 17 BERHETS 6 B RERIR SRR S
EUHACETEE (PFP) i

[J;] == : _
e W T

Bl 3. 101 SECEFD 102 S0 —WAfEG Rl 17 SREEERY 6 (8 AR R alE 1T B
HUNEEEECE (AE) 98
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101 $E “HAPER SRS E & Ml B e e AT PP b (T1a) BR{L SR 2 H0 T sk
ke BAFHLEE (Ria) SREAFES PRl 17 SRETEHEA - BINAEFIASEE (1E) M)
FR%EE (PE) BTG B B0 G A0y « GO 4 + R R SRRy SR P A
BB LI AR STREA E R - EFENERBUEFR 150 kg N/ha #9430F] F 880
SRR Il A A A - R LGB e R P S B T R Y 5 e
B dal R ARERE RS R e R R SR LR A AR LU 150 kg Nrha
BT D S e+ S T Y R A - (EL AR I R 7 2R AR S MR
Anm Al e R o HERE R o RS e A -
RIKFIE T KENEASY

AT BT BE ST A M T R T - BRSO S M R
T B L R SO B LA R - LR R L T R - R
B AU PR Ak BT SRR ST B o R BRSEBE 24309 PIEIEL (sit-specific nutrient management,
SSNM) i B A i A BB 5 71T e T S BN R0 B b A0 O e SR S - R Ry
W AT 5 S e R R - A RREAYIR AT E - REEMRE A
B (A LR B T IR Z ST (Cassman, K. G. et al., 1998) « BLFHAERER
P EEE M R - (TR - (RIS R R A R A
MFE A REIREE « EIEERIE T BRI SR RSN T o G BB E AR E - 1
FEBFREEHE « 1 103 F—HEREFE Sk BRArEDE) « FiTrdt ok
BREH RS 2R L) - AR EERER (S BEH K RAFpELL) - Bl
(GIETERE AR SRR ) - EHER (S EREEEH AR E 2R L - RS
(R PERA B AT ) LG ThRD 17 SEARRERET AR B AR - SISERRER 0~ 90~
150 + 210~ 270 kg Ntha 55 5 8 + 6 {85400 00 7 [0 S0 G R o2 5 il 17 SR kRs shim i
BRCEN Y FE AR T AR RS A bl + BSOS R T ¢ 2 SRR AR 0 R A
HERBEI e AL o LG 5 ¢ 6 ] S o 0 A RO Bl Rl AN AR R o S L SR
ISR 0aR BT - 45— v A P BN e S B0 20-38% - BB HE L
b R T R e R T
ARETHEEERENANECERZHRREHRSA

— i B e o AR T ek [ RE T B R A U+ B R SRR
FEM T - B RS R RS S - P S A A B R
P A S R L+ BRSO A BB S B R, - ATRE R
TR AT R - AR R RS R R I R - R T
BT S <12 mglkg BY » KTEE SHHBEEEEEIR  BRES R 17 88
SRR IR - 20T 6 - BHF R [ L LR TS o BT 2 - i B R
AR ] - R RN LAC R » (RS A 2 LT o
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270 ke Miha
12000 -

150 kig Niha g

PE= 209 ([
(LU 8 9 kp Nk pEegz
- PE-9} =
Ok Nlw -
5000 | a7y TEVS0

270 kg Niha

150 kg Niba ,_____'*/ PE=24
4000 L PE=6S 21 kg Nrha
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F2 1. A USRS Al 17 SR R R 3 A 7 B AR B (2" erop, 2012)

Panicle  Spikelet  100-grain Harvest

N . 2 T
Location  application Blanchigns number mumber per  weight Sc:d;tﬂma Gr:m)-m]d index
ghat ™ perhill  panicle (@ W ke
SinWu
] 62710 M) 314y 3.26(0.20) 96(2) 1983(807) 42010
90 75(7) 1821 42(6) LA1602TE 4S() A655(THB)  IBR)
150) 8O(11) 18(3)  45(26) 2730300 9D 4044(723)  45(4)
210 T9(8) 12y A0(Ln) 3.20(0.08) Q41 SIRR(OT)  35(3)
270 H4(6) 19§y 43(16) 311004 93(1) SH46idnl)  42(14)
WuFeng
] R (D] 15(1) Hn 3.27(0.04) 9L SI86(63R)  S5(0)
90 96(1) 18(1) 768 IIUDO5E GHD) AEIS(IS]) 5442
150 9610) 10 R6(R) 134004} 9K 6758(230)  SK(0)
210 98(3) 2000 6T 3.3140.04) 94(1) 7399(126)  SHA)
270 95(1) 190 TH9) 3280.07) 924 T432T0) 533
DongShan
il B3 16l 8T 5007 9T T090(324) 611
a 8742) 171 RT3 AIN00TE  9&) TRIOEIF) 64
150 83 181 82(0) 3.24(0.07) 95(0) BE52(221)  62(1)
210 86(2) N2 ERT) 3260060 941 BAS1(1329) 65(4)
270 92(5) 2000 881 3420050 980}  I0I98(R9Y 610}

" average of replicate  *; standard deviation of replicate.

#2 2. ARSI SRR G PRl 17 WA I 3 SR e S R B 2 crop, 2012)

Panicle
o N Tealleaves e sk
ation N Ty AN Total
kehn)  (mghily 0 N N Tl
(ma/hill) (mg/hill)

SinWu
] 172'36") 222(55) 34 253 425
50 333(154) 2663 343 3 633
150 153(64) 223(17) 29¢4) 253 106
210 403(85) 290(42) 45(13) 334 737
270 3R0C12%) 302( 100 66(24) 368 748

WuFeng
0 146036} 294(100) 43(7) 338 483
50 214(48) 314(61) a1(9) 405 619
150 1T9(38) 342(41) 104(76) 446 625
210 24981} 362(25) 1oa(11) 467 717
270 284(34) 401(13%) 11(15) 512 796

DongShan
0 1548) 3329 BI(6) 414 568
an 158(16) 159(24) 78(13) 137 596
150 162(26) 359(38) 9121 451 613
210 187(0) 475(116) 118(34) 594 781
270 294(14) 349040) 166(21) Ti6 1010

* average of replicate.
* standard deviation of
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Studies on the Low-input Farming System of Yield of
Forage Rice of Taichung Sen 17
Chih-Feng Chiang'*

Abstract

I's self-produced a serious shortage of feed supply source, a large number of imports
each year, cultivation of forage rice technology developed to address the shortage of
self-produced feed and stable feed production. From the fallow fields (including:
low-yielding rice fields, marginal land) of the soil characteristics to start with selection of
suitable varieties, development of high yield per unit area of soil management and
fertilization techniques, including diagnosis and soil nutrient management technologies. The
variety and nitrogen (N) management play a vital role in rice production and nitrogen use
efficiency (NUE). In order to optimize N application patterns for variety of Taichung sen 17
of rice, we have conducted fertilization experiments with five N applied rates, include 0, 90,
150, 210 and 270 kgNha' in 6 locations in Taiwan. The establishment of the forage rice
production adjustment mechanism, enhance the active use of paddy fields. The results reveal
effect of sit and applied rate of N on grain yield for variety of Taichung sen 17 were
significant (p<0,05). The N efficiency was highest under applied rate of 90 kgNha™ among
various applied rates. The higher mean temperature has significant effect on the transfer and
accumulation of biomass and nitrogen to panicle of most experiments. Nevertheless, the
higher mean temperature decrease the transfer of those to the grain,

Keywords: Forage Rice, Soil Management, Nitrogen Use Efficiency.

1 Agricultural Chemistry Division, Taiwan Agricultural Research Institute, Council of Agriculture
Executive Yuan,
* Cormesponding Author, Email; efchiangiotar.gov tw; Tel: 04-23317404.
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BF g P A 42 (Hutchunson et al., 2007; Martin er al., 2010) » B R 8 0 B0y

B S MMERE S o L RS B - Botner (2000) A9FIERS SR EAR

TEvE S ey 8 BRI BT 2°C « ML R s g R - Bk ),

ki R —THEER T -
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ol Sl A O R TN - LR A RO - LARFE SRR T S
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USSP Ay 4 iy - B AR - SR - —ERIIIER (kA
¢ + BIFRHAESARTE « (1) —WkAE » —HIRE (R0 (0D —WISE (R0 =
AFE ¢ (IV) SEEEE  BIRIEIRE B ok - a2 BB ER 3 1l - (1) (RE(LeR
Bl PR e AR i ¢ () BEESRIME I E PR AR | (3) ME(E SRR e e I -
At 2 EHE 24 AN BT 10 mox 10 m - ARFEERA T3 » THRER 24 em < 24 cm :
FoAe S B EE - fTHREE 70 om % 25 em - FEATEPIEREE:  BEEWIRER Bk
FfY 2 FEFRRS R « FCAh KRS LU SR Bt R B - TR SO TR T R bl e
FRLLA TR » (R M AT M R S W R A M 2 A ST (5910 em B) -
TR AT LA TS 7TE MR 10 em UTFERGZ © (FYEEIRAEN - TIELS S
AR AR - AR AR TR T S« TR AR LA TR 7B e B S
TR MR AT A LA G BB R LR AT R o (PR REIR - EiERa R
R R AR R - TR RS R SRR P o DL S A BB I - R i A
b o AGAEREH SE S AR B R - BRI R A REREET - SR RIS -
— 2= MR R 124 kg N/ha (B » —iB ~ Z38% 27, 7% EIE 17%)
140 kg PyOs< /ha (100%fFEREAN) + 70 kg KoO/ha (BEA R —iB4% 50%) = FF « BIFIRSE
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FFEE TS 270 ke Nha (B0« —5045 50%) + 140 kg P:Os/ha (100%fEEET) » 70 ke
KaO/ha (FEAY « —iE 4% 50%) « Bl Az S & Rk fany 2 6% « i - BRI RERIEE -
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(—) TRRET A PRETIE M

b A A BLES pH « EC -+ SIS B o fiEEmTE  LSAlh pH - EC- F
BEE - TSP - AR - FEEE - PR BT 5 - T 2 R
R TR Rl A IR A A Ak Ak BT ARTHE « ol N BRBIE SR R A R
{F: HA R S0 0 T R AR B RHE S (3.0 mg/L) 00 1 B - REE R S (BN S R
R HE L s ot E s BRI N A mE N R N R
E o - AU - L EINAERE N TERESRR (<5 me/kg) T+ 101 B2 102 KR —HAE
ZAEN B R AR 37.49% - 33.7% « b NARFHERER (<15 mekg) BB 41%
(102 5F=—HAEY s 101 5= RS R SRR N 1 N (8 5 Are ik 48 2908 14 N 4R T
EEFRARER 51.9% « Bpi—l e - 0 BRI HTR R L W
B AR A - TR AR L U SRR AR T AR S B HR R R 210
kalha « A0 1 -

(=) SHERIES L pH REREFSRSETEE

AEIFHER Rt a1 pH -~ SEHRPESS S BELPSHIL S ST R - LIkREE
{E¥ e « HEE M E R a2 e - R REEBEERE - PR R
SRR A B PR R I B b 2k 1 FH B R S R i B - R
Nz BAEEE AR B 2 B R TR R T IR pH aIREKEE(E2 5.8
FEEEE 3.5 » SCHRTESS - BES RIS 200 B2 30 meke 75 « A BR
Ha P SHEEELAT - PR R R A Al [ FEAIT 6:1 HSAOE 2000 5 B RE L -

1. 8 pH WL -

TESE S e R LA IR F - A~ R B0 o S S 20 S i — « —IHfRLL
ARFEEEERT pH B - At 5.4-6.2  Figh 5.840.2 - H{EFFRRENCRE A EFE N
TR ok REERE o Ak B R R AR R R -
FHATHE 4.1-5.4 P 4.940.4 Fob FEE 0.9£0.4 WE Y 4.2-5.6 - P49 514035
T TR 0.7:0.4 3 RAEE PRI A L A 3.5-5.1 B8 4.320.4 R TR 1,520.5+
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SUE R BRI AR - pH 3BT« (R R TREFE BT - ATl 2 -
2 HREEREFSRRL

T 20 A — » ZHIELUKREEFR (1) Fad « 1155-1710 mgkg + F
ks 138246137 mg/ke ¢ 7k SEHHERE - A3 — WK “HIEAE () S—HISR /e Bk H
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Fig. 1. The distribution of available nitrogen in irrigation and ground water and relationship between

nitrogen applied and % of yield.
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Fig. 2. Effect of long-term cropping systems on surface and subsoil pH after 2nd crop.
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Fig. 3. Effect of long-term cropping systems on surface and subsoil exchangeable Ca content after

2nd crop.
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Fig. 4. Effect of long-term cropping systems on surface and subsoil exchangeable Mg content afier

2nd crop.
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Fig. 5. Relationship between soil exchangeable Ca + Mg content and soil pH. and between
le Ca and exchangeable Mg during 1987-2006.
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Fig. 6. Effect of long-term cropping systems on content of soil organic matter in topsoil (A) and
subsoil (B) tested after the second crop in each year. The experiment was condueted from
1987 to 2006 and, for each vear, there were four treatments, including: | Rice-Rice
monoculture; 11, Rice-Comn  rotation; 1. Com-Rice rotation and IV . Com-Corn
monoculture,
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Fig. 7. Effects of long-term crop residue managements on content of organic matter in top soil
survey each year after the second crop during 1987-2006, The methods for residue
management in each year were: crop residue removed, crop residue incorporated in the soil
and crop residues burned.
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() i Tz kBRERER
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i 0 TR FE AR 8 BT 8 ook TREUER - — AR R A Y 4110-6027 kg/ha +
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19952 represent st crop in 1995 (rice or spring com) and 2nd crop in 1995 (rice or fall com),

respectively.
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%8 RGBS {E#ET (Jenknson 1991; Blair er al. 2006; De Nobili e al. 2008) + {30546
HEERE 150 fFZ A o BRI o (RS SR I R R B e 2 B R R BT
[ATERER (EAETT = (Schwab ef al. 1990; Campbell er al, 1991 Jenknson 1991; Izaurralde e al.
1995; Blake er al, 1999) + i Fe 05 H LIS HHEREE « 8 « fafE - #FRL - AT H(LE
L+ FEErER T S N

A S R A RN TR - AR 1987 SRR ARRTERE 1 RN o FR A
PESTHH ] B B L S BR e R -

RS GR B P R R » ALEENT R SRR ¢ L - 1 ok RS AR
SR AR A H Y (Raymundo 1978) - A5ESNER « AREEHEENRE T -
G TMME o P BRI R R AR AR - R RO MR RORE R A - BISRIENT
R~ CHIFRAREE(E (B 8-A) » BIETRREERREE TR - HRHLL
WA LB RN P A A — E R i E - BB R - R
SR - B BEETET AR AN - Chou (1984) BIE A KIS 0E2 R (R RS —
Wl 4 IO e i P RE R A RS o SESRANNE + ACHS JLERF IUTRE B8l vt
fEHAE » BRI L BB R — S (8 8-A) » 3R .2 e R
—HAE - EE R R AR (W 1979) ¢

7 A 1 e i L BB A+ 3 B B AR R G 1~ b L rh B T
R IR T E R E R (Kao er of. 1983; Karlen er al. 1994; Gupta ef al.
2007) ¢ AR TR L2 L A h - MR R KRR E ) - B I B A
TR PR T R RS (3R 1) o BB TR (2 AR R M
Ho BEFSFARE « WRIEH S REREN 87% « ATREE FRE AR R R G TR A - B
BESIHE N « AESRICR S T (R B A RIS 0.92% « EH{FAY 1.5 5« 5
4) Bl sse i ica M -

TEREACH RS HART A - SRR 10 Seich - SPEIEERAT 100 MO 2k o
WA A Y B RS+ (L EHAI » SEREIRE A HERS Ak T 2 SRR A B AR B R R,
HAal il - FEEE Ca - K~ Si0cFHER 8.8+ 1,12+ 19.02 mg/L AR —
221, AEHFH TR R AR R R BB

Table|. Effect of cropping systems on uptake of macro-and micronutrient in rice straw after harvest

Cropping s ion in rice straw (mg ( kg)

system N P K Ca Mg Fe Mn Zn Cu
Rice 61555263 377430 104404665 32244127 1572495 18447 401437 3145 41408
monoculture

Rice rtation  9191£438 BRSEIND 123994400 IROTEI07 1764263 20248 61=96 40=1 6.5+:0.7
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Fafedr 510 W0k - R K E] R TEESS 22 Ke SULH 23 Ke RFVEEH 19 Ke
U PTHEFS AL B iRt » B WO B R SUH S il o S5 R AT B A TT (S S Y
KRB -

— W AR AR B T R AR - BRSNS - FRIEARAE R AT A
HEME A T T AR T 2y ¢ FLPE LR R R T RIB R R R e W
(Garrison Sposito 1989) » &7k FHEEHE AR Talf L sl iR LA L2 (1 AR A ik o

S L AR [ BEEGEEEE TR IR A - BOR BRI R pH BsciRfe SR R
HAPESS 7 s BRI — S - B pH LSS0 + o i 5 S TR AR L O T A A A 7 52
Atk BT P BT BT R RIIHA LOSEAARN (RT =0.7762) « [T pH #F FER 0.2 LG - 42
HESEENRED 25 ppm o+ M Mg fEA SR EPE (L LB ) B RS
(Barber 1984) « {if HHUEE (L pE O E 2 BB BT ATHAA -

FRIP AR P TR PR o (R S 1)+ Aty — PR e (R S i« iR
AR - o — 2 P e - PR 253503 °C » IR P
BT + FIE 21.550.57 °C - EEMITEEEIE 4.420.68 °C - HAAR - HalfE— -
AR A B B < R I T R A A - B
TR & RO RS - R P - TR REA RS LA i (Tanaka 1978; Spoisito 1989; Spoisito
and Zabel 2003; Yadvinder-Singh et al. 2004; Hartemink 2006) « B[V fili 2 B iis EEas g, -
AL I AR (R (Karlen er al. 1994) «

HEL LNERERR
. M E R R R L o ok R R AR R TR 1 SRR A (L B R - R
Flf e Rk -
AP R S A R e - R TR - = R s B .
SN RN - SHEEREH RSB RS RS TR
CSERRAEIFHEREET - A LBESEEEE B - R RS A ERE RS
fifEE pH BB B ARl fFh RS FiE R R e R R R B
ST By BF R L PR A S B LIRS By RO m/kg =
4, kR L s F AR (R R ) SRR BRI N TE @
5 N MM AT A fRIER - DRA S B N A T ¢ AR P Ay 6 B
30 ppm -+ S.EEEYE LB | R e TG LS R RS R |
FREART Tk KGR L 6. - SR B SORGMIEIE (LB R
A3 pH B BSEROKERED FRIE (D 1 RE) AT - Al kAR R R
R i T -

L

ey
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Application Technique of Soil and Crop Nutrition
Diagnosis on the Low Input Farming Systems
Development under Climate Change
Tseng Wei Tan'*

Abstract

A long-term experiment was conducted from 1987 to 2014 in a field of noncaleareous
sandstone and slate alluvial soil at the experimental farm of Taiwan Agriculture Research
Institwte, Wuleng, Taichung, Taiwan, to evaluate the effects of cropping systems on soil
fertility and farming adjustment with climate changes. In this study, there were four
cropping systems including Rice-Rice monoculture: Rice-Corn rotation; Corn-Rice rotation;
and Corn-Corn monoculture.  Research shows: 1. The prolonged upland cropping seriously
affected soil acidification, paddy rice cultivation was the best natural method to prevent or
mitigate soil acidification and the maintenance of soil fertility balance and stability, 2. Crop
redisues treatment whether removal, incorporation or burning, among the three effects on
soil organic matter content, the difference is not significant: on the contrary, three types of
stubble soil erganic matter content has an increasing trend. 3. Completed establishment of
soil and water environment compatible pointer, and quantify impact under different
cropping systems, such as soil organic matter decomposition and changes in pH and
temperature, can be used as monitoring the effects of temperature changes in the climate
change pointer; effectiveness of potassium in soils as a precaution upland flooding eritical
coneentration of 80 mg/kg. 4. Available nitrogen (ammonium nitrogen and nitrate nitrogen)
of irrigation water and soil in severely aflfected n management in rice, including n-fertilizer
dosage, lodging, fertilizer needs and percentage yield; its threshold concentration was 6 and
30 ppm. 5. Applying magnesium oxide- lime can improved or regulated the strongly acidic
soil on the nutrient content of cffective state, and significantly improve the production of
rice, corn, soybeans and wheat.6. Soil texture , soil available water supply (soil depth), soil
pH with serious impact on water environment in dryland (wheat, com, soybeans) to
produce, are consideration factors for the development of suitable planting in dryland areas,

Keywords: Cropping System, Monocul Rotation, Soil Fertility, Soil Acidification.

I Agricultural Chemistry Division, Taiwan Agri
Executive Yuan,

I Research Inst Council of Agriculture

* Cormesponding Author, Email: tsengweitan(@tari.gov.tw: Tel: 04-23317413,
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FRERH S RBUABRBRRN BT ZVE

RS ' R RO Bl
we

B P R G L R 0 SR RSSO (R S IR T N A o ARIEIR Y
B L T B R A0 L T R B R A + B B R S T T - TR
R B 7 B - G R R A R R A P A Ay T R B
LA BE TR B 710 RIEmmE R G R 1 SRR 3 K - R e K o
e 3 e T e 9 MR DY R SRR B on R o B 3R M E v i R i pE B ]
BN BE IS - A 10 mM SRS + 10 mM BEEE—80 - 15 mM BEAEES B 60 mM
fo — AT N RENY L E TR ¢ L YEMIE S S B T EARG D - 2 TR0 B L« SR AR A
[ 38 2 B WEE S LURE RS 10 mM RYEBED +10 mM BREEES - 15 mM ESES L 60 mM
58— S A BT o o M R T T S TR T TR B 15 mM BRFEES B 60 mM
TR — S T HE A 2 1 - RLE I R BRI 10 mM AR
+ 10 mM FEEEES + 10 mM BREE— SRR BT 3N - BRI DARE 10 mM REAEIE + 10
mM FiEESE + 10 mM BEEE—SF - 10 mM HESEH10 mM FEEEES « 10 mM [fiELES + 10
mM 85 60 mM BRI — 3T BTN o ARTTIRRE S S T AT RS AR - B
WEFTE 15 mM B ES B 60 mM B — 351 (4 S BT R R T AR (R S R
HEREsED
BRGREE ¢ B - BEdEE - S

BiE

T il b R A7 ST A LA S iy MU - DUTHERYE - MRS S AR A B
RS B A - PUANRE B A - BT B R T e E A Ak
[ AR S B R R R B B R (SESEA - 2009 5 B ¢ 2000) » BT B
GHEATY B RA - BTN A RIS R Y - BiTE - BE - B0 - MR
O R S s LR B B R A RAYRRIE (M- 2011) « ETHRNO R A BRI R A

I TR R Ry e R BB 9 5 zengyh(@idais.gov.tw -
2 TEBE T A A P I BB R A aywe@tdais. gov.tw «

3 fTEE R E B o A oy BB RIRTSE B kuoywi@idais.gov.tw -
4 (TEE I RS Ay R T B LB T ATE A 8 chenhgtg@tdais.gov.tw «
* HEN A T EE ¢ zengyh@tdais govaw 3 HET ¢ 0485231014311 «
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S B DML LA SR R LU A R4 - T S
Bl A R0 28557 R B TR S AR R 7 S G A s e e
FHRSY  EACRAE HRC R N UROE E  DRIEAR 5 R R L T
B 45 + Mo e RBG (Kittmer ef al., 2012) » Bl AFAERGHIERAE, + o8 + SO
AT S B B (Al-qurashi, 2005) + TTAEREA ~ SPITHE R E AL BE
BRAE (Paleral.. 2008) » SEET WHIVIFT R L ER M T - HPIWRD S TR
SEOPL R AR R A AR ISMEDG A AT - AR R R -
PR 72 S U (Kant and Kafkafi, 2002) » SIMET-HA B & SIS
B2 AREAL » DR T B 07 0 0 LA IR % (Datta amd. Mikkelsen,
1985) « ST Ml 58 ELAT SR T DG 2 SR + S o T B RS
T SRS I A 2 41684 (Rabman and Punja, 2009) + L #5E T
SRR RN - AT A R B R L) + ARSI L
R F L 8 2 T 1 = I AR H J R  0 3 AAR
WIBERRIENT (Goutam er al., 2010) « ARFALUIEIEH RIS B8 MBS + LR
T A B A S S R 2 AR S R S R
B IR SR TR R 2 .

ME 5%

— BERBERAREE

ARTFSELL 8 FRAEEMGET T R RE I AN - R (DR, R AU R R B
HEH - (2)EEHE 10 mM FEEE+ 10 mM REASHS+ 10 mM BEER—3#1 - (3)EE6E 10 mM §
i+ 10 mM GEEEES - (HFEHE 10 mM EEREE+ 10 mM BEEE—3F « (5)BEHE 10 mM TS
#5+ 10 mM BERE—# - (6)3HE 60 mM [HEESH - (7)3EHE 15 mM [EERSS - (8)3ENE 60 mM
i

HER B ERENS CEER - DR oEERERE BB e eiEn
[ 8 pEH - 3 W B RS A 4 PR PREE 4 AR T B4 710 KR
MEREME 3 20 0 3k 6 A - WMFEAFHE 20 F4 HWH -5 HOA-5HI15H-6
H26HTH4H ~7TH10H -
T TEEHSER

HERELE b 0-20 em - BESHFEELZIEER (2 mm) HETT BRI AT Hocp b
EC B¢ pH fiikisk + 4= 1o FEHR - FEREEENE (9%« 1981) - LEERE S RER
Walkley-Black E#IE (Nelson and Sommers, 1982) « 22tk « #5 - #0011 M chi% (pH
7) BiREEEEHC  FIEESTHTHR (Sherwood flam photometer 410) i it i i



Tt NS AR AR R Rl B2 135

(Kundsen er al., 1982) + BIEERERE S BB (Inductively Coupled Plasma Atomic
Emission Spectrometry; ICP-AES » HORIBA JOBIN- YVON ULTIMA 2) I 48 de ik b5
Beff &R (Lanyon and Heald, 1982) « HHEFHEBREL Bray No. | 5 EERbIE FY SHEE 2
#HISE (Olsen and Sommers, 1982) « ST 0. IN EREEEEIN (R » 2008) « T EERER
EIRBEHHRBIE - 8 - $ M RF AL (Baker and Subr, 1982) ¢

= BREERE
B [ B A T T P AN AR B+ f— R MR D L

M FEAEREEAERERAS

SPRIF Rt S - 78~ B - JREEREE A B B R R D B R A KB
EEEERMEE RN - W - E - EHEE - REESRZEEE iRy
B O R R R R - TR - RORRRIL 5 RS | O
P i WIS ERIN 20 3 - RALRE 3 WS 5 VR 5 A T RE Al 4
#7 (LI-3100C Area Meter) % + F25 70 CHER SN EE - FIUE 881 2 6508 - Lk
BE R R RET R LABE M ARG S e - TR A R - R R
SR - B - M R TR -
- HEAREE

FOBEEN R R RS R e R L | R BRI RRE Rk
Wk - ELL 70 C MR - R R M KB (Lowther, 1980) + LU i
HEEES S (Keeney and Nelson, 1982) ¢ FIFASH8E L 5 0 8 5 0B HETTHS 420 nm F
Hed o« J5E H S EREE (Olsen and Sommers, 1982) 5 F &R H B (Sherwood flam
photometer 410)#IE H 28, FIFI 02 M 38 8 (Hitachi Polarized Zeeman
Atomic absorption spectrophotometer Z-5000) 5 H 85 « B € (Baker and Suhr,
1982) » SELCHRE « 6F - B RERHILL | N BEFERE (Yoshida, 1976) + df LA ML
ST AT -
i HeEtaan

Ll Least Significance Difference (LSD) T - IR FH A AEEF =2
(p=0.05) o

R
— BFEREAMRATRELRESWEE
AWFICERRE G 6 IR IE - FOMBER TRIRATE | Frn o SR TR R 2 i
PSR » SER R R TELL 15 mM fRAES R 60 mM REAE— SRR FRAHMEINGD - 32
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#% ). W R T B B e T AR S
Table |I. The guava leaf characteristics after foliar fertilization
Non-cover Cover

7 i* Length Width  Thickness Fruit treamment freatment swcltlchlfni
i (rmm) {mim) ) number  Breskdown rate  Breakdown rate wc:!.;mz
(Tayte (L] (mgen’)
1 loza™™ st 0.35° 54 TRU 15.50° 13.64"
2 15,0 26" 040 57 10,13 INES 13,845
ki 10397 S0 0™ 547 w7 119" 14.05"
4 1055 L X e LN 7 L 9,77 10347 14.30°
5 10400 SLEY n4® 62" TaT™ 13,28 13.54"
I3 106,77 s20% 041" S8" 10.82" 12.48™ 13.95%
7 196" syt 039" 551 .54 1808 14.40°
% 1.5 s34 .41 52 5.60° 1153 1437

* Jeontral, 20 10 mM KNO+ 10 mM CaS0g+10 mM KH2POy L 30 10 mMKNOG+ 10 mM CaS0y 40 10 mM
KNO+H10 mM KHPO,, 5. 10 mM CaSO.H10 mM KH;PO, 6, 60 mM KNO,, 7, 15 mM CaS0,, 8 60 mM
KHLPOy,

**Leal breakdown mate, % after typhoon Matmo,

#=+Significant in comparison with control at P = 0,05 (LSD test).

TEEHE 10 mM RS+ 10 mM BREE—30 « 15 mM FEEEET R 60 mM BYRE— 30 o] B HEY

ImLETER -

AT T I B T O T M SRR RO - ELEE b R T O s e
FTRE(E » ELHERRMEAIE 1 s « HEHDRIE R R EENTR N B SE Fy LESE T I AR 1 i
H - B R F B LA AT A A (R 2) - WS B

5 T L o I D oty L B B B P AR LU P 10 mM BB+ 10 mM R
#5 ~ 15 mM WFEE e 60 mM 58— 5817 T R A » 777 Atk P 017 [ 408 1 0 A1) ) oy 2 1 BREAG
L M T B P WA SR SR B I T MR B e+ L5 B R B B R P e B
P o 50 AL i T M L (ol P TS ML AR R — [T » B MR
PRI A Py B TR M ST o A SRS TR B B B 15 mM TR RS B 60
mM BERE— ST R O BEE - AT A A M S R 2 - Bl
G O R e LR R R

— BEHags AR

BT 6 BRIt - PR E R SR o fTORRNAE T StEGE Y -
FEVAHTCoE TR A E] R 7 By 90 kem -+ SERYBGHEE Y 1122 myvs 20 A
T 18.88-30.65 m/s « FEFEUEREE 17.2 m/s AUEERE » TR 28R EDE - I
15 mM EEERS 2 60 mM B EE — BT SRS MR RE B (2 2) -
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y=10.368x>- 226.11x + 1242.2

R* = 0.4087
25
+ breakdown rate%
0 —— %I (breakdown rate%)
&
o
= 15
g
z
g 10
f=z]
5
0
05 o 105 1 n3
Leaf length {cm)

BB 1. A B R iR

Fig. 1.The correlation between guava leaf length and leaf breakdown rate (%),

y=0.83409x + 51572
R* = (.6208

# specific leaf weight

Specific leaf weight (mglem?)
=

13.7 —— i fispecific leaf weight)
13.6 * *
135 . .
10.2 10.4 10.6 10.8 0 12

Leaf length (em)

Tl 2. e b e R R

Fig. 2, The correlation between guava leal and specific leal weight
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=-ERRRERAAN

HOEEEERLIREN 10 mM fHEEET 10 mM FEEEES+ 10 mM BREF — TSI
B - BEF P BLLLGE R 10 mM RS- BRRE—3T - 15 mM BEEE B 60 mM BRFE—37
S BER ORI BELIRERT 60 mM AT —ERIGEIN - BEh S RLIREAT 10 mM
R B R 3 R 15 mM BIEEETI MG - TER A RLURE T 60 mM RS HA 5 1Y
fmn e E6 80 5 SRS RSRERETE R (F 3) o 2 mEYHEEHa -
riT ST B I i P T 8] - AR e BB S8y LR LR R 10 mM GRS+ e — 41
15 mM REREEES Bz 60 mM bl — e A BRI« JER0EEE Fch g B SR I RE - R
BT SR UL LLRE AT 10 mM GERES+ 10 mM GRAEES+ 10 mM BERE— SR st
EE RS - B S BRI R HEE SR (R -

CRESEESE

R0 A I 4% - AL T R R 10 mM RREER ST 10 mM TRER it
THEHE R EE R - MR 15 mM R EEEE el AR R R s e o R
PrEEEIHE ] 10 mM FEAGEE+ 10 mM FEEESS+ 10 mM RS8R 10 mM BEAEES+ 10
mM A — B LSRR 15 mM IEREEE R 60 mM AR — B RS E{L
A1h+ e P L e T g o S0 0 32 P R = SRR P B ) 10 MRS+ 10 mM
A ET SRS PR - SEEREERI LU 10 mM REERE 10 mM EREES - 10 mM 8RS
— ST (3% 5) « BERIRRAGE 27 B R R B R R T R M e N - KL

22 2. BT Rl B T R S R

Table 2. The leaf breakdown rate (%) of guava pot after different foliar fertilization

. Leaf breakdown rate % Leaf breakdown rate %
{one way) (two way)

I (water) 34420 44.05™

2 (10 mM KNO+CaS0,+KH.PO,) 3132 35,04

3 (10 mM KNO;+CaS0y4) 31,80 35,67

4 (10 mM KNO+KH,PO,) 25 50 18,53

5 (10 mM CaSO+KH:PO,) 35.81° 51017

6 (60 mM KNO,) 2486 33280

7(15 mM CaS0y) 16.8T 20,86

£ (60 mM KHLPO, ) 19.52° 2461

*The leaf breakdown rate of guava pot was analyzed by truck travel from interchange Pubsin 1o Puyan
and return in fast road line 76
* * Significant in comparison with control at P = (L05 (LSD test).
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3, oA R R RS R
Table 3. The el tal nutrient contents of guava leaf after applying different foliar fertilizer
N r K Ca Mg Cu Mn Zn Fe B

Treatment

2K my/Kg
| 14 s 3 es 3 e a2t ot 3
{walter)
2 77 Le™ &5 204™ 3E  120° ¥ 21 24 38
(10 mM KNO; +CaS0tKH,PO,)
3 (1 A L 7 S ' 5 S o |
110 mM KN, HCaS0,)
4 o™ pE" es 205 390 3T 2t o2t 2080
110 mM KNGOy +KHPO,)
5 11T D S 7 ol - LI ¥ 97 e ' 225 3t
(10 mM CaS0, HKHPO,)
[ 107" L4 7™ 206™ 38 o0t 123 19 2590 3y
{60 mM KNO; )
7 TS O N Gl - X VL N O o T
(15 mM CaSOy)
2 g9 20" B9 p9E™ 39" 07 123" 1Y 2440 3"

160 mM KH.PO)

* Significant in comparison with control at P= 0.05 (LSD test).

o4, HOREBEREHA R R R RS R

Table 4. The el I nutrient contents of guava fruit after applying different foliar fertilizer
N P K Ca Mg Cu Mn Zn Fe B
Treatment
K K
/Ky mp/K i
1 (water) 957 L8 206" 27 14t 700 90" Nt 3P st

2{10mM KNO+CaSO+KH,POY) 1007 Lgt 2t 28 13 73 30t 12t 3 Lodt

{10 mM KNO:+CaS0;) 10,47 (8 T L NS e T L 1 L S O o
4(10 mM KNO;+KH;POy) 1.0* B R s L P Y T R U 97"
S10mM CaSO+RILPO,) o0t b6 209" 24 12 SO0 70t nt 28 96"
G (a0 md KNG 10,97 I LI L I A L L L LR S
TAI5 mM CaSOy) 10.63" 0t 234" 21 14t s TR 1 9 8.9
# (60 mM KH.POy) 12,03 200 260" 270 140 57" 00 13 g4

* Srgnificant in comparison with control a1 P= 0,05 (LSD 1est).
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25, HhEREER
Table 5. The characteristics of guava fruit after different foliar treatments
sugar sugar Sugar

= 1 Pulp  comtent  content  content  Pulp Pulp )
Treamment* Wictghy Lc."slh w'm)h thivkness  opper middle  down Weight Iimd":“ pem.nl.lgt. l‘m‘;‘ﬂ
12} (wmm) (em tom) part parl part (g Ceeem™) T
(“Brix)  (“Brix)  ("Brix)
1 37257 ade' A8 2158 738" 91" 1044 298 61139 s04° 918"
/! 658" ROTT &7 19T 1T 006" 1191 2808 S.S52 7930 1
3 664" o4 sAT LT 7t 9417 1065" 2943 53069 805" 125
4 3623 92T s8¢ 18T 737" 948" 1102™ 20060 53T 804" 103"
5 M13' 0 s9r sEs LW Tt 9or* 173 2782 S36R1° 0" et
o K L S A S . GEET TLEUT 29000 Se602"  ROA° e
7 386.4° 963 87 L3t Tt AT 1T 300 s72080 790" (TE
8 352" 935" ds 20" so8 AT 1LIE™ 2780 54986 79" 1g"

*1, control, 20 10 mMd KNG+ 10 mM CaSOg 10 mM KH2POS, 3010 mM EKNOs [0 mMCaS00 4, 10 mM KNOs+ 10 mM
KH:POy 5 10 mM CaSCut 10 mb KHPOL L 6,60 mM KNGy, 7,15 mM CaS04, 8. 60 mM KH:PO,
** Gienificant in compurison with control at [*= 0,05 (LSD 1es),

FRUC T2 S E T 10 mM ESHT+ 10 mM FEEEES+ 10 mM REEE 5 + 10 mM FEE
B4 10 mM TEEEES 10 mM ERAEES+ 10 mM B85 60 mM RS — B AT
FHn (% 5) -
BE

Al A BIPFE 4R B A R D B e B 3 AU R e o fEl B e 4 R AR
o ECHE P LS G B (Armbrust and Retta, 20001 » S5 Fr 158 R4 9 DTTT 600 I 38
PR AR P R - AR P BE R R R R I B U - RS
SR I o R I R AR A B B S R SRR R 2 i - R
TUEGSCREEE (FIELEE » 2003) - BRI 10 mM EEEEES 10 mM RS - 15 mM &
Bt 55 K 60 mM AL SHTTRH SR R - S S R R o e EL G - B S
FEEHRR » A Li %A UG (LS it Ay 4 e - SRR el Ay SR - AR
PR MM S R - BRI T RER HAT I - BRI EOR R AR
HERRPRGHEE YRR (Li er of, 2012) « SEETHA RO b 22 SR BE AR 2 R B (L + (ETE
T b R S AL 06 B SRR HE 4 (Dauta and Mikkelsen, 1985) « A48 5
GFRSER 5 - #iS RN i R S A - HERAT A T IR R R AR T -
b+ AR S 3 A U o o) P A S R SR B I (Kanman, 2010) »
AHFSESE Fril & BUKBERT 60 mM GERREITHEN » FTAE R AR B AR O D AT - ZE U}
it I P T R R AR 10 mM SRS 10 mM REEEES + 15 mM REEEES 2 60 mM i
i —E T U SRR - A BN SRS R LA B 15 mM REEES 60 mM BEAE— 5



Tt NS AR AR R Rl B2 141

AT AR VT BE AR - ARSEE R R - B Rk R N - A5
15 mM TREEES 52 60 mM R EG—i EL 4 0608 0 MR 88 1 L JELE DA R « S B R REm
TEE At 10 mM EESE-10 mM EEASEE 10 mM BEAE 20 10 mM GERSE+ 10 mM i ASES -
10 mM TERESS+ 10 mM R 5 60 mM ERE— 85 o B35 3 In S b e+ i ARF 7246
Tt ekt « BETGOE N 4% MRS AT HE R hOETRI B - (EEY - FRERER
(Shaban and Haseeb, 2009) « SR i 42 (R W8 A8 + MDA SE 10 ST A o
AT A A R AR S LSRG A + AT el 0 Y s SO B R S S - W
SRR o H R BEET AT AT AT TIT o e SR T 1T O A A TR
L SRR AT o T L IR R S 2 - T R B Rl s O R
S+ A G AR A+ A L Y e O R e e o

2

BRIESE « 2008 « @B - IR AT (—) « RECEER 4R « Sepifih s
I HRE] 67-69

SRR ~ BTG SR - 2009 « B SLET 85 G S F B R TERS + 1R - RETEA PR -
6:61-T1 +

RAEEE - 1981 - AEHIT LB - (PR - SMRRIERRRT 13 8- S
B REAABRAT - 926 -

BERAL - 2011 « Fr EE IS HAT 2 A5 - BRI A B B Wy e - AL
TTBBE A e oh B L -« 113125 -

SEEE - FEENE - 2000 - SRRRT R L IR B R F R A RE A - SlthaeE
R - |8(4):283-292 -

FETHS 0 2010 - SERGNR ST B 5 1 S B 8 o 58 AL R R - R R
] - MR T B v S R - 125 -

Al-qurashi, A, D, 8. 2005.The effect of foliar fertilization of NPK on early growth and nutrient

cone wons of guava (Pridimmguajava L.} plants, Assuit Journal of Agricultural Sciences.
36:121-128.

Armbrust, D, V. and Reta, AL 2000, Wind and Iblast 1o growing ion, Annal Arid Zone,
39:273-284.

Baker, D. E, and Suhr, Norman H, 1982, Atomic absorption and flame emission spectrometry.
Methods of seil analysis, Part 2. Chemical and microbiotogical properties {(methodsofsoilan2).
13-27.

Datta, 8. K. & Mikkelsen, D, 5. 1985 Potassium nutrition of rice. In: Munson, R, D,
{eds. ). Potassium in agriculture (p umi 1) ASA. Madi Wi in, USA.

Goutam, M., Dhaliwal, H. 8. and Mahajan, B, V. 2010. Effect of pre-harvest caleium sprays on
post-harvest life of winter guava (Pridiumguajava L.). Journal of Food Science and Technology.
4T(51501-506.



142 [P S s S22 B i e S B AUATIESE 103 SRR S

Kannan, 5. 2010, Foliar fertilization for sustanable crop production.p. 371402, In: Lichtfouse, E.
(eds.). Sustainable agriculture reviews, |. Genetic Engineering, Biofertilization, Soil quality and
Organic Farming.

Kannan, S. 2010. Foliar ferulization for crop pr
hiofertilisation, soil quality and organic farming.Springer.371-402

Kant S.and Kafkafi, U.2002, Potassium and abiotic stresses i plants.In: Pasricha N, 8, &S5, K.
Bansal. (eds.). Potassium for sustainable crop production, Potash Institute of India Gurgaon.
233-251.

hi d

Genetic  engineering,

Keengy, D. R. and Nelson. D W. 1982, Nitrogen-inorganic forms. Methods of soil analysis. Pan 2.
Chemical and microbiological properties (methodsofsoilan2). 643-698,

Kittmer, D.. Drach, M., Vosskamp, R..Trenkel. M. E..Gutser. R.andSteffens, G. 201 2andFertilizers,
2. Types.p.199-246. In: Gerhartz, W.. Y.5. Yamamoto, ET. Camphell, R. Pfefferkom, LF.
Rounsaville {eds.). Ullmann’s Encyclopedia of Industrial Chemistry, John Wiley and Sons, New
York,

Kundsen, D., Peterson, G. A.andPartt, P. F. 1982, Lithium, Sodium and Potassium.p.225-246, In:
Page, A. L. H. Miller and D. R. Keeney (eds.). Methods of Seil Analysis. Part 2.2nd edition,
ASA. Madison. Wisconsin, USA,

Lanyon, L. E. and Heald, W. R. 1982, Magnesium, Calcium, Strontium, and Barium.p.247-262, In:
Page, A. L. H. Miller and D. R. Keeney {eds.). Methods of Soil Analysis. Part 2.2nd edition.
ASA. Madison, Wisconsin. LSA.

Li, C. Z,, Tuo, 1, Zaho, D, You, C.andGe, J, 2012, Effect of Caleinm Sprays on Mechanical Strength
and Cell Wall Fractions of Herbaceous Peony (P, jaLactiffora Pall.) Infl ¢ Stems.
International Journal of Molecular Sciences, 13:4704-4713,

Lowther. J. R. 1980, Use of single sulfuric acid hydrogen peroxide digest for the analysis of
Pi di dles.Co icationsinSoil Science and Plant Analysis 112175188,

Nelson. DL W, andSommers, L. E, 1982, Total Carbon, Organic Carbon and Organic Matter, p.539—
579 In: Page, A; L. H. Miller and D. B. Keeney {eds.). Methods of Soil Analysis. Part 2. 2nd
edition. ASA. Madison. Wisconsin, USA.

Olsen, S. R. andSommers, L. E. 1482, Phosphorus. p.403-430. In: Page, A. L. H. Miller and D. R.
Keeney (eds. ). Methods of Soil Analysis, Part 2. 2nd edition, ASA. Madison. Wisconsin, USA.

Pal. AL Pathak. R. K..Pal. K.andSingh. T. 2008, Effect of foliar application of nutrients on yield and
quality of Guava (Pyidivmguafava L.} fruits ev. sardar. Progressive Research, 3(1):89-90,

Rahman, M. and Punja, Z. K, 2009, Calcium and plant discase. p.57-T8. In: Datnoff, L. E., W. H.
Elmer, and B.M, Huber (eds.), Mineral Nutrient and Plant Disease.

Shaban, A. E. A. andHaseeb, G, M. M. 2009, Effect of pruning severity and spraying some chemical
substances on growth and fruiting of guava trees. Journal of Agricultural and Environmental
Sciences.5;:825-831.

Yoshida, 8., Forno. D. AL, Ceck. J. H. and Gomez, K. A. 1976. Procedures for routine analysis of
zine, copper, g le nesl potassium, and sodivm by atomic absorption
spectrophotometry and flame photometry, p.27-34. In: Yoshida, S.. D. A. Forno, J. H. Cock and
K. A. Gomez (eds.). Luboratory manual for physiological studies of rice. IRRI. Philippines.




Tt NS AR AR R Rl B2 143

Influence of Foliar Application on the Wind
Resistance and Fruit Quality of Guava
You-Hong Zeng'®, Wen-Lung Lay, Ya-Wen Kuo, and Hong-Tang Chen’
Abstract

Typhoons often damage crops and then influence agricultural economy in Taiwan. In this
study, foliar application on fruit trees before typhoon season would be implemented for
increasing strength of fruit trees and clarifies the possibility of foliar application on decrease
fruit trees damage by typhoons.  The four new born and similar branches respectively in the
east, west, south and north aspect of the guava tree would be labeled for investigation after
severe pruning. Foliar application was applied once every 7—-10 days and continuous three times
respectively in April and July before typhoon and then investigation of the horticultural
characteristics and elemental contents of leaf and fruit before and after typhoon.  The guava
leaf thickness was significantly increased afler spaying nutrient solutions by comparison
with spaying water. The specific leaf weight was increased by foliar application of 10 mM
KNO; combined with KHaPOy, 15 mM CaSQy and 60 mM KH2PO., After typhoon Matmo,
the leaf breakdown rates were significantly decreased by applying 10 mM KNO: combined
with 10 mM CaS0s, 15 mM CaS0, and 60 mM KH:PO, in non-windbreak net covered field.
Foliar application of the 15 mM CaS0, and 60 mM KH:PO, can decrease leaf breakdown
rate of guava pot after exposure to wind. The total soluble solids and boron content of guava
fruits were increased by applying 10 mM KNO:+10 mM CaSOs+10 mM KH:POs. Fruit
number was significantly increased by spaying thel0) mM KNO:+10 mM CaSO.+10 mM
KH:POq, 10 mM KNOs+10 mM CaS0410 mM CaS04+10 mM KH:PO, and 60 mM
KH:POy. The study results showed the foliar application of 15 mM CaSOy and 60 mM
KH:POy would be high applicd potential in decrease typhoon damage on fruit tree.
Keywords: Typhoon, Foliar Application, Guava,
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Table 1. Effect of mycorrhizal fungi inoculation combined with neutralized phosphorus acid

treatment on the flooding damage of papaya seedlings.

A W P %tﬁfﬁ ﬁﬁﬁzﬁﬁéﬁ r@ﬁgéﬁ Pﬁﬂ‘;fi}tﬁ
CK AR 9,00 = 3 =
FAEIE 0002 15 +198 0.6+2.5 32409 0
HEkR 10 H 26607 172+19.6 74452 43208 45
[T R T 9,040 - R - N
FikiE 3 O BRL08 189 +23.1 22446 28+0.8 0

A 0H 62424 2674214 35£24.8 3211 20
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Table 2. Effect of flooding duration and mycorrhizal fungi inoculation combined with

neutralized phosphorus acid treatment on the fooding damage of papaya seedlings for
3 days following flooding.

Wk ER SRS AEkEEE R

HEF s H A R S 78 e (%)

4 CK 536£51 4344 22 379+ 38 13404 0
A 519643 428 + 38 397 +114 1.240.8 i)
AT R A 497447 456 £ 29 378 = L7 1.3£0.4 i

48 CK 438595 367 £103 158 L 148 29405 22.6£156
PR 486641 383 + 33 266+ 96 23407 £.349.0

IR AR 43.9+8.3 411 = 28 246 =123 2.3£0.9 10,7189
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Table 3. Comparison of 4 different kinds of papaya seedlings on the flooding damage afier 3, 7
and 14 days of flooding.

MRS MM AFMEE Wl RIHEmE SR SR

3 FCEH 30,7 121403 14+ 32 02504 0
S 23408 121403 07+ 24 0.2:0.4 ]
EiRiT 24£12 126£05 il 0.320.5 0
g 25407 12,0604 07 4+ 24 02404 0

7 B 1.9+0.7 92617 257 = 135 0.4=1,6 2109
G 22408 [0.2+2.] 174 £ 16.8 0.4£2.0 1.5+1.2
i TRELT 10,9420 14.6 + 155 07219 13414
B 28411 96£25 208 + 186 03422 1010

14 fRE 1540,7 94420 299 & 14 1.140.7 2.6L0.7
b 23411 90+25 313 +£1217 0.840.6 15610
Tl 22412 88432 347 + 2410 1.3+0.8 1.7£1.2
R 2.8£1.5 R.8+3.6 3RO + 257 0,7+0.7 0,809

Fe 4, [FAEME RN AR R R s
Table 4. Effect of defoliation on the flooding damage of papaya seedlings after 3, 7, 14 and 21 days

of flooding,
AR A RER HE IR BB SATWEEE O SENEIEE TR
3 CK 3.740.5 52614 o 444 4 134 il
it 33207 5.8+0.9 ] 41.7 = 96 0
7 CK 32408 IHE0R 0.7+0.5 6dg £ 104 (6205
[ 23410 4913 0.9:0.5 556 + 164 1.440,9
14 CK 1808 4.2£1.0 11205 65,7 = 10 1.8+0.9
i 1.3=0.8 5614 1.6=0.5 55.6 £ 104 25408
21 CK 1.6+0.7 5.2:0.6 2.120.7 65.7 = 10.0 1.8=0.8
e 11203 6.4+1.6 2.520.7 365 £ 16.0 2.5+0.8
#2 5. AUIA AR e R R A SR R bR e 2 P
Table 5. Comparison of 4 different kinds of defoliation and fruit thinning tre on the growth
of leaf, Aower and fruit of damaged papaya plants,
HERE gy =i HEHPEHE ECHTE R
s il A R Y
A 0 4.0 50 6.7
B [} 50 67 T
C 333 7.0 9.0 1.0
D 333 7.0 - -
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Fig. 2. Changs in flooding injury indexes of the papaya plants treated with different kinds of
defoliation and fruit thinning after flooding.
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Fig. 3. Changs in leaf numbers of the papaya plants treated with different kinds of defoliation and

fruit thinning after flooding.
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Fig. 4. Changs in fruit numbers of the papava plants treated with different kinds of defoliation and
fruit thinning after flooding.
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Establishing the Management and Restoration
Techniques for Flooding Papaya.
Huang Shih-Huang'*

Abstract

The main purpose of this study was to establish the management and restoration
techniques for papays to reduce flooding lose and damage. The result showed that
arbuscular mycorrhizal fungi inoculation and it combined with neutralized phosphorus acid
treatment can reduce the flooding injury. We used 4 kinds of papaya seedlings to test
flooding tolerance, The leaves of the true seedlings turned yellowing and were falling more
quickly than other seedlings, but the growth of new roots of true seedlings were higher than
other seedlings after flooding. We set five flooding injury indexes according to the wilting
and damage degree on the papaya plants. Using defoliation treatment on the next day after
flooding can reduce flooding damage degree of papaya and increase the recovery growth of
damaged plants. Using defoliation and fruit thinning can reduce flooding injury and death
rate of damaged papaya plants. This restoration technology also can accelerate the regrowth
of leaf, flower and fruit of damaged papaya plants.

Keywords: Papaya, Flooding, Arbuscular mycorrhizal Fungi, Phosphorous Acid, Restoration
technology.

I Tainan District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan,
* Corresponding Author, Email: shhuangiamail tndais,gov tw; Tel: 06-5912901#508,
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Fig. 1. Year precipitation trends from 2004 to 2013 of each tea-growing area
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Fig. 2. The average rainfall distribution of tea-growing arcas from 2004-2013
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Fig. 3, The rainfall distribution of tea-growing areas in 2012
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Influence of Rainfall Change on the Tea Field
Management
Ching Hua Chien'* and Ru Hong Lin®
Abstract

Tea is an important economic crop in Taiwan, tea-growing area from north to south,
located in different latitude, altitude and weather patterns, changes in rainfall therefore also
with regional differences. Survey precipitation changes in 2004-2013, annual precipitation
of nearly 10 vears with greater change, the southern tea-growing areas was the most
significant and eastern tea-growing areas was lesser extent, Observation of the rainfall
distribution in each month between years, 2012 and 2013 the difference of dry season and
wel season was more significant, especially in central and southern tea-growing areas,
resulting in water shortage during tea leaf emergence stage of spring and winter, affected tea
leaf bud germination and cause reduced production. The average of rainy days is highest in
northern tea-growing areas, rainy days number in northern and eastern tea-growing areas
increased slightly in nearly two years, the change of central and southern tea-growing areas
was small, the heavy rainfall was occurs more frequently in northern, central and southern
tea-growing areas than the eastern in 2012 and 2013, heavy rainfall cause the soil and
nutrient loss and increased the management costs, reduced the tea production quality. Tea
plantation drained too slow cause the tea root system injured and infect the tea growing, tea
plants can’t absorption of water normally and reduced the yield. Tea brown blight and
die-back blight infected effected by the interaction of rain and temperature, and the years
with less precipitation the leafhopper occurs more serious. This investigation provides
farmers as a reference of cultivate and product managed to reduce agricultural losses due to
precipitation change.

Keywords: Tea, Precipitation, Heavy Rainfall.

1 Tea Research and E: ion Station, chinghuaf/ties. gov.iw.

2 Tea Research and E: inn Station, jhiing gov tw,
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