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Impact of El Niiio on Flowering of Mangoes

@3uana wounges' uaz nszga sugIsie’

Sermsakul Pojanagaroon” and Tragool Tunsuwan"

Abstract : impacts of “El Nifio” on the climates of Northern region, especially in Chiang Mai Province such as

rainfall and relative humidity were below normai while the maximum, minimum and average temperatures were higher
significantly. This reduced flowering or no tlowering during normal season, but the flowering occured continuously
from May to November 1998 at the experimental plots. Results ot the study showed that percentage and number of
flowering were high on *Nam Dok Mai” / “Choke Anan” reotstock; and low ¢n “Nam Dok Mai” / “Kaew” rootstock,
“Pim Sen Mun "/ “Choke Anan” rootstock, “Pim Sen Mun™ / “Kaew” rootstock ,and “Khiew Sawoey”/ “Choke Anan”
rootstock respectively; but not effect on “Khiew Sawoey” / “Kaew” rootstock. The ratio of male to perfect flowers were
highest on “Pim Sen Mun” / “Choke Anan” rootstock and lowest on “Nam Dok Mai” / “Choke Anan” rootstock. The
percentage of fruit setting were not difterent in all treatments. “Nam Dok Mai” / “Choke Anan” rootstock had the

highest number of fruits per tree but the least on*“Khiew Sawoey” / “Choke Anan” rootstock.
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Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Figure 1 The direction of Trade Wind and Monsoon in the Pacific Ocean.

(a) Normal condition* (b) “El Nifio” condition**
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Figure 2 In an El Nifio year, the easterly wind weakens and the equatorial up welling is

suppressed. The thermocline “flattens” and warm surface water surges eastward.

(ipl NASA, 1998)
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Figure 3 Sea Surface Temperature Anomalies resulting from the El Nifio in June 1997

(NOAA, 1999),
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Figure 4 The oceanic and atmospheric conditions that are altered from normal by “El Nifio/

Southern Oscillation : ENSO events (Lim, 1987).
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Table 1 Impact of “El Nifio” on the percentage of flowering for the period between May to

November 1998.

May 1998 September 1998

Scion Pimsen  Khiew Nam Mean Scion Pimsen Khiew Nam  Mean
Stock Mun sawoey dok mai Stock Mun sawoey  dok mai
Kaew 34.04 0.00 32.67 22,2308 Kaew 0.27 0.00 4.04 [.44M8
Choke anan 28.03 21.25 35.64 28.31 Choke anan 0.97 0.90 4.56 1.85
Mean 31032 10.63P 34150 Mean 0.62b 0.00b 4300
June 1998 October 1998

Scion Pimsen Khiew Nam  Mean Scion Pimsen Khiew Nam  Mean
Stock Mun sawoey  dok mai Stock Mun sawoey  dok mai
Kaew 0.00 0.00 1.23 0.4108 Kaew 0.89 0.00 3.44 1.44N8
Choke anan 0.00 2.78 0.77 1.18 Choke anan 0.29 0.00 15.50 5.262
Mean 0.00ns 1.39 1.00 Mean 0.59b 0.00P 9,472
July 1998 November 1998

Scion Pimsen Khiew  Nam Mean Scion Pimsen Khiew Nam  Mean
Stock Mun sawoey  dok mai Stock Mun sawoey  dok mai
Kaew 0.00 0.00 1.29 0.4308 Kaew 0.00 0.00 31.94 13108
Choke anan 1.76 0.00 1.36 1.04 Choke anan 0.31 2.00 5.78 2.70
Mean 0.88Ns 0.00 1.32 Mean 0.15b 1.00P 4.862
August 1998 Means within the same row or column with different superscript

Scion Pimsen Khiew Nam Mean difter signiticantly at 95% confidence by Duncan’s Multiple Range
Stock Mun sawoey  dok mai

Test (DMRT)

Kaew 0.00 0.00 5.24 1.75Ms
Choke anan 1.43 0.00 345 1.63
Mean 0.71b 0.00b 4.352 ns = non-significance
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Table 2 Impact of “El Nifio” on number of flowering for the period between May to November

1998.

May 1998 September 1998

Scion Pimsen Khiew Nam Mean Scion Pimsen Khiew Nam  Mean
Stock Mun sawoey  dok mai Stock Mun sawoey  dok mai
Kaew 34.04 0.00 32.67 22.2308 Kaew 0.27 0.00 4.04 1.4478
Choke anan 28.03 21.25 35.64 28.31 Choke anan 0.97 0.00 4.56 1.85
Mean 31038 10630 34150 Mean 0.62P 0.00b 4302
June 1998 October 1998
w Pimsen Khiew Nam  Mean Scion Pimsen Khiew Nam  Mean
Stock Mun sawoey  dok mai Stock Mun sawoey  dok mai
Kaew 0.00 8.00 1.23 0.4108 Kaew T 089 0.00 344 1.4408
Choke anan 0.00 2.78 0.77 .18 Choke anan 0.29 0.00 15.50 5.26%
Mean 0.00ns  1.39 1.00 Mean 0.59% 0.00b 9472
July 1998 November 1998

Scion Pimsen Khiew Nam  Mean Scion Pimsen Khiew Nam  Mean
Stock Mun sawoey  dok mai m Mun sawoey  dok mai
Kaew 0.00 0.00 1.29 0.4305 Kaew 0.00 0.00 3.94 1.310s
Choke anan 1.76 0.00 1.36 1.04 Choke anan 0.31 2.00 . 5.78 2.70
Mean 0.88"S  0.00 1.32 Mean 0.15> 1.00b 4862
August 1998 Means within the same row or column with different superscript
w Pimsen  Khiew  Nam  Mean differ significantly at 95% confidence by Duncan’s Multiple Range
Stock Mun sawoey  dok mai Test (DMRT)
Kaew 0.00 0.00 5.24 1.7508
Choke anan 143 0.00 345 1.63 s = non-significance
Mean a.mb 0.00P 4352
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Figure 5 The percentage of flowering for the period between May to November 1998.
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Table 3 Impact of “El Nifio” on number of
total flowering for the period
between May to November 1998,

Scion Pimsen Khiew Nam Mean
Stock Mun sawoey  dok mai
Kaew 0.35 0.00 052 0.29b
Choke anan 0.39 0.22 0.66 0.422
Mean 0.37b 0.11¢ 0.59%

Means within the same row or column with different superscript

differ significantly at 95% confidence by Duncan’s Multiple Range

Test (DMRT), ns = non-signiticance
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Table 4 Impact of “El Niiio” on the ratio of
male to perfect flower for the

period between May to November

1998.
Scion Pimsen Nam Mean
Stock Mun dok mai
Kaew 4.63 2.91 3.77m8
Choke anan 4.71 2.22 347
Mean 4.673 2570

Means within the same row or column with different superscript

ditfer significantly at 95% confidence by Duncan’s Multiple Range

Test (DMRT), ns= non-significance
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Table S Impact of “El Nifio” on percentage
of fruit setting (fruit size of
match’s head) for the period

between May to November 1998.

Scion Pimsen Nam Mean
Stock Mun dok mai
Kaew 50.37 50.11 50.2418
Choke anan 48.69 54.71 51.43
Mean 49.530% 52,14

Means within the same row or column with different superscript

differ significantly at 95% confidence by Duncan’s Muitiple Range

Test {DMRT), ns = non-significance

Table 6 Impact of “El Nifio” on percentage
of fruit setting (fruit size of 1.5 cm)
for the period between May to
November 1998.

w Pimsen Nam Mean
Stock Mun dok mai

Kaew 2.30 2.02 2.16M8
Choke anan 2.35 2.36 2.35
Mean 23208 2.19

Means within the same row or column with different superscript

differ significantly at 95% confidence by Duncan's Multiple Range

Test (DMRT), ns = non-significance

£
nansznuvesnngmisel “eaiile” Aeniseenaenuesuzaing

Table 7 Impact of “El Nifio” on number of

fruit per tree for the period between

May to November 1998.
Scion Pimsen Khiew Nam Mean
Stock Mun sawoey  dok mai
Kaew 0.90 0.00 2.90 1.27n8
Choke anan 1.56 0.10 3.50 1.72
Mean 1.23b 0.05¢ 3.202

Means within the same row or column with different superscript

difter significantly at 95% confidence by Duncan’s Multiple Range

Test (DMRT), ns = non-significance
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Table 8 Sea surface temperature anomaly ("C) in the Pacific Ocean (NOAA, 1999),
Reglon of the 1997 1998
Pacific Ocean Jun Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Thailand L] +0.5 +1.0 +1.0 +1.0 +1.5 +H).5 +1.0 +1.0 +H.5to +.5 +).5 +H).5 +0.5
+1.5
Indonesia0 to H.S5  H5t0  +1L0 +.0  H.S5to +HL5te +10 +1.0  +10to  +1L5  +L0te +0.5t0 Oto
_ +0.5 +1.0 +1.0 +1.0 +1.5 +1.5 +1.0 H.5
Australia 0 +0.5 to 0to +0.5 H0.5t0 +0.5t0 +0.5ta  +1.0 +1.0  +05te Oto +i0t +35t0 0to
+1.0 +0.5 +L.0 +1.0 +1.0 +1.0 +1.0 *+1.5 +1.0 +0.5
Taiwan and Japan 0 H.5t0 +1.S +5  +H5tw  +15  +L0to +H0.5te +l0to +1.5  +lLO0to +15 +L5  +l0to
+1.0 +Lo +L.5 +1.0 +1.5 +1.5 +1.5
Western Pacific +15t0 +2.010 +15t0 +05tc +H.5t +0.5t0 +0.5t0 15t -LSto  -15t0  -20t0 -5t -L5t0  -20to
+2.0 +4.5 +2.5 +2.0 +2.0 +i.5 +1,5 45 -0 =10 45 0 0 05
Peru and Ecuador  +3.0 +4.5 +4.0 +3.0 +2.5 425 420t +2.0t0 +2.0to +1.5t0c Oto Oto L] 0
+2.5 +2.5 +2.5 +2.0 +1L0 +0.5
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Figure 6 Monthly rainfall between 1961-1996 with 1997 and 1998.
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Figure 7 Numbers of rainy day between 1961-1996 with 1997 and 1998.
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Figure 10 Minimum temperatures between 1961 to 1996 with 1997 and 1998.
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